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PROBABLE HYDROLOGIC CONSEOUENCES OF MINING
AT BEAR CANYON MINE
EMERY COUNTY, UTAH

1.0 INTRODUCTION

The purpose of this document is to present an assessment of the probable hydrologic
consequences of operating and recfaiming Bear canyon Mine. where possible, the impacts
frorn potentiat future expansions will be addressed. Although data coltected from the
expansion areas are inctuded in this document, it is recognized that baseline water monitoring
requirements for proposed Federal Lease expansion areas have not been satisfied as of the
date this document was submitted. when baseline monitoring in the proposed expansion
areas is complete, this document will be revised and re-submitted.

This document is divided into five sections, including this introduction. section 2.0presents probable groundwater impacts and groundwater monitoring plans. A similar
discussion of surface water impacts and monitoring is provided in section 3.0. conctusions
and references are risted in sections 4.0 and 5.o, respectivery.

trrry
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2.O GROUNDWATER

2.1 BACKGROUND TNFORMATION

Detailed information on groundwater and
groundwater in the permit and adjacent areas is found
the Revised Hydrogeologic Evaluation of the Bear
Expansion Areas, (EarthFax Engineering, 1gg2). This
convenience.

Appendix 7-J
Probable Hydrologic Consequences

Apri l  30, 1993
- - : - -
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the physical._resources that -effect

in Chapters 6 and 7 of the M&Rp and
Canyon Mine Permit and proposed

information is summarized herein for

2.1.1 Climatology

The Bear canyon Mine is tocated in an area of semiarid to subhumid climate (Danielson,
1 981 l' According to the monthly climatotogical data colected by the utah ctimate center
(Table 2-11''temperatures at the Hiawatha station have an average range during the period
of record (1989 through lggll from 7.So to 7Oo F.

A new rain gauge was instatled at the Bear canyon Mine in August 1 gg l by co-op
Mining companY {Table 2-21- Average precipitation measured at the Bear canyon Mine
station is o'89 inches per month for the period from August 1gg 1 to May 1gg2. Monthty
average precipitation has ranged from 0.04 to 2.65 inches per month.

wind velocities recorded at the nearby Huntington Besearch Farm are typicalty less
than 15 mph, for years 1990 and 1ggl. (Table 2-3). Average wind velocities are estimated
at 10 mph near the Bear canyon portat area (chapter 11, M&Rp). wind directions are
generally controlled by the orientation of the canyons. The prevailing wind direction in the
area of the Bear canyon portat is west-southwest (chapter 1 1 , M&Rp).

2-1
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TABLE 2.1

Monthly Ternperatures
Measured at the Hiawatha Statlon (.1

are missing; r monthly valuE was.calculated from available data.
of data are misslng; no monthly value was calculated.
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January Fcbrurry March Aprll May Junc July Auourt Scptcmbcr Octobcr Novcmbcr Docombcr

t  989 1 9 . s 23,4 38 .5 47,9 6 l . g E8.g 70.o 02.8 (Mt 45.8 36 ,9 28,8

1  990 23,2 28.7 37.5 40..1 50.5 93.3 lr 67.3 65./K) 80.5 45.5 7,5 1 6 . 9

1 9 9 1 20.0 32.6 29.8 39.O 49,2 59.7 07.5 64.5 67.2 48.3 30,9 2 3 . 8

Avg 20.9 27,8 35r2 44.3 50.5 EO.8 68.3 44,2 58.9 48.5 25.1 2 3 . 1
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The installation date of reading gauge was in the month of August.The initial gauge reading was irfen-on nul. 14, 1gg1.

TABLE 2-2

Bear Canyon Mine precipitation Data

:
l2iee4 I

MONTH/YEAR MONTHLY

TOTAL

0rchesl

DAILY
MAXIMUM

(inchosl

DAILY
MINIMUM
(inchosl

Aug .  1991 . o.82 o.t8 o.oo
SopL l99l 2.65 o.98 o.oo
OcL l99l oJ4 o.40 o.oo
Nov. l99l o.85 o24 o.oo
Dcc. 1991 o.t4 o.o4 o.m
Jan. 1992 o.28 o.o0 o,oo
Fob. 1992 o.o7 o.o4 o.oo
Mar. 1992 o.7l o.27 o.oo
Apr. 1992 o.34 o33 o.oo
May 1992 2.25 o.67 o.oo

2-3
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TABLE 2-3

Huntington Research Farm Wind Datatd

o

o

o

o

o

o

o

o

(s)

(b)

lml

Urah Climatc Conror (19921.
Azimuthaf diroction of wind .
lrdicator ton or moro dayt of dato aro mirsing for ilro month.

Dato Avcrago

mph
Maximum

mph
Mnimum

mph
V-Diroctionx

dogroo

Morch 199O 6.9 lm) lO.O lml 3.6 lml 228 (m)

Aprit 9 .4 14.3 6 .1 230
May 8.7 12.5 5.O 237

Juno 10 .1 l 2_3 7.4 2 1 9

Juh 9.8 lml I1.9 lnnl 8.4 knl 232 tml
August 9.8 tz.t 4.9 230

Scptonrbcr lO.5lml l3.O (ml 6.4 (rnl 218 (ml

Octobcr 8.5 12.8 5.7 242
NowFbor 8.6'trnl t3.9 lml 4.3 lml 233 lml
Docornbor

Janrary lggl 5.7 lml 11.6 Irn) 1.9 Irnl 237 lm)
February 8.3 lml 9.1 lml 7.6 lml 3l l  lml
March 7.7 I 1 . 7 3.O 299

Apdl ro.2 14.2 6.5 3 1 6
May 9.5 1s.7 5.9 309

Junc 9.4 l2 .o 5.2 3ol {m}
July 9.6 12.9 6.5 3Ot (ml

Augrust 9-9 l3.o 6.9 308

Soptembor 9.5 r2-7 3.O 307

Octobor 9.5 l4-7 4.O 307

o

24
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.r*rltr.*

tjtah Clmrtc Gontcr ll992l.
Arfrut|ral dncdon of wLd.

TABLE 2-3 lContinuedl

Huntington Research Farm Wind Datald
;l

_ 
-rri

lal

6l

Datc Avuragc

mph
fibdrrunr

rph
Mdmrn

mph

V-Dirco{onl

dogrcc

Nownrbor 5.8 t4.4 3.o 285

Doccn$cr 5.8 l2-3 2.3 247

Janqary 1992 6.9 r7.6 2.4 261

Fcbury 72 l.t.O 1.6 3@

rJhch 8-8 lg.2 4.3 3il1

o
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2.1.2 Hydrogeotogy

The North Horn Formation, Price River Formation, castlegate sandstone, Blackhawk
Formation' star Point sandstone, and Mancos shale outcrop in the permit area. Thestratigraphic sequence reflects an oscillating, yet overalt regressive depositional environment.This changing environment resulted in great thicknesses of discontinuous sandstone, coat, andmud/siltstone units' Table 2-4 presents the stratigraphic relationships and surf""" ;;; yieldof these geologic units.

The main coal-bearing strata in the wasatch plateau is the Blackhawk Formation. TheTrail canyon and the Bear canyon rnines produce coalfrom the upper Blind canyon seam andthe lower Hiawatha seam (EarthFax Engineering, 1gg2, p. 2-41.

southeast at an angle of two to three degrees (Brown, et al., t ggTt; this dip direction wasconfirrned by the stratigraphy observed during in-mine drilling conducted in 1gg2, althoughdip angles deterrnined from in-mine drilling ranged from o.44to I .47 degrees. The Bearcanyon and Trail canyon mines are located in a compfex graben bounded by the pleasant
valley Fault (on the westl and the Bear canyon Fault (on the eastl, (plate 1, EarthFaxEngineering' 19921' vertical disptacements on both faults are approximately 1oo-r Eo feet.Brown' et al: (1987t describe a shattered zone within the graben, approximately two milesnorth of the current northernmost o)ctent of the Bear canyon Mine. In the portion of thegraben within the permit area, only minor faults (vertical disptacernents of 2lfeet or lesslhave been identified, with the exception of the Blind canyon fault (plate l, EarthFaxEngineering' 19921' which is estimated to have approximatery z2o feet of verticardisplacement (down to the westl in the vicinity of the Bear canyon Mine (M&npl.

The castlegate and the star Point sandstones are regionally continuous. Although theCastlegate Sandstone contains some water (Danielson, 1gg1), it is not considered to be aregional aquifer' The star Point sandstone together with the lower Blackhawk Formation

2-6
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(Btackhawk-star Point aquiferl are considered by r-ines,tnt; ;; be a regional aquifer.However' evidence from recent drilling and testing of the star point sandstone indicates thatthe regional aquifer lies below the star Point/Mancos shale contact (EarthFax Engineering,1992' p' 2-1 3l' Additionally, separate and distinct aquifers were defined in the springcanyon, storrs, and panther tongues of the star point sandstone (EarthFax Engineering,1992' pp' 2-21 and 2-221' other groundwater occu'ing above the star point aquifers iscontained in perched, discontinuous aquifers in the upper Blackhawk Formation, thecastlegate sandstone, the Price River Formation, and the North Horn Formation lEarthFaxEngineering, l gg2, p. 2-1 11.

Data collected from pumping tests and core analyses from the Trail Mountain area(approximately 10 miles south'southwest of the Bear canyon Minel indicate that thetransmissMty of the futl thickness of the Btackhawk-star point aquifer probabty ranges fromabout 2o to 2oo ft2/day (unes, 19851. slug tests performed on the three tongues of tfie starPoint sandstone (spring canyon, storrs, and pantherl within ttre permit Frea yieldedtransmissMties ranging from I to over EO t{Hav GarthFax Engineering, 1gg2, Tablo *2, p.4-g).

Average tinear velocities of groundwater in the three star point sandstone aquiferswere calcutated using slug test data (EarthFax Engineering, 1gg2, Table +2, p. 4-gl andranged from 0'0036 to o'191 feet per day. These velocities indicato that groundwater
beneath the Bear canyon Mine moves to the south and southe'ast at between 1.31 and 69.72feet per year.

outcrops within the permit area incfude the price River Formation, castlegate
sandstone' Blackhawk Formation, star Point sandstone, and the Mancos shale. Danielson,
et al' (19811 indicate that recharge to the star Point-Btackhawk aquifer from direct infiltration
of snowmelt to formations which outcrop betow the North Horn Formation is small incomparison to rechaige through low relief surfaces on the Nonh Horn Formation. tn the studyarea' exposures of formations betow the North Horn Formation and above the coal outcrops

2-8
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' : - - .

are limited to steep canyons. Therefore, the potential for recharge through these formations
to the regionaf groundwater system within the permit area is limited. within the proposed
expansion area' there are three springs associated with the perched aquifers above the coats
mined by co-op Mining company. No springs were found within the present permit area.A number of low volume springs (2 gpm or lessl occur north of the permit area and issue from
the perched aquifers lying above the coals (Appendix 7-M, M&Rpl. An other springs in thepermit and adjacent areas discharge from the star point sandstone or from coltwial slopes
which cover the star Point sandstone. The two largest springs in the area lBig Bear springs
and Birch springsl are associated with fault and joint zones and issue frorn the panther
Tongue of the star Point sandstone (chapt er 7,M&Rp and EarthFax Engineering, 1gg2, pp.
2-14 and 2-l7l' These two springs have been developed and are used by the Huntington-
cfeveland lnigation company and the Nonh Emery water users Association for culinarypurposes_

Table 2-5 presents flow rates measured during the initiat sampling of each spring andmine water monitoring point. Locations of these monitbring points are prosonted on plate 7-4
of this M&RP' Average flow rates measured at coop Mining rnonitoring points in 1gg1 arepresented in Table 2-6. Average 1 991 annual flow rates at Bp-l , sBc-g, and.T$l are higher
than initial flow rates, while the average annual flow rate at sBc-6 is lower. Ttre increase in
flow at sBc-9 is due to the progression of mining into a wetter area of the mine (co-op
Mining company' 1992a1- The decrease in flow rate at sBc-6 is tikely due to ths drought
conditions of the last several years lsection z.r.ll. The cause of the higher flow rates
measured at Bp-l and TS_l is unknown.

Springs FBc-z through FBC'6A are located in proposed Federal Lease U-o24316 and
adiacent areas (Plate 74 of this M&RPI. These spiings issue from the North Horn Formation(Co-Op Mining Company, 1gg2al and flow intermittently (Table 2-71. FBC_6A is the targest
of seven small springs monitored at FBC_6 (Table 2_71. Water flowing from these springs is
absorbed by colluvium within 10 to 7o feet of each spring. These springs are not known to
contribute to strearn flow in the area (Co_Op Mining Company, 1gg2al.

I Appendix 7-J'l 
APt?Ftbtti Hydrotogic Consequences
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o
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TABLE'-' [:j 
il;'l i

Initial spring and Mine water Ftow Bates , ::] .t

_ Source Date ELow (gpml
BP-l (Ballpark Sprinol 5/90 o. l5

NPDES (Mine Discharoel
5/90 NM

4tg1 60
P$'1 (Portal Sprinol 5/90 qry
Bogf Drips above Srrt. 2t85 3-5
Eggf Drips above Srr3 10t84 3-5
SBG:I (Mine Water Sumnl 2t86 Dry

TS-1 tTrail Canyon Springl

10t84 NM

10/84 NM

9r86 12
2EO 1

2r90 < l

10/84 NM

10t84 NM

5/90 0,5

NM : Not Measured
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Co-Op Mining Company
Bear Canyon Mine Appendix 7-J

Probable Hydrologic Consequences
April 30, 1gg3

TABLE 2.6

1 991 Average spring and Mine water Frow Rates

Source Flow
(spml

Number of
Samples

BP-1
(Fieldl

o.3g 2

c$.-1
ffrail Co-Op Sprinsl

16 2

NPDES
(Mine Discharsel

78 I

PS-1
Portal gmnsl

Dry 2

sBc-4
(Big B€qr Springl

119 I

SBc-S'lBirch Sprins!
31 8

SBc-6
ICO€P Develop. Spnngl

Dry 4

SBc-9
(Mine Sump Su-31

114 5

TS-1
_, (Trail Canyon Springl

12 .6 2

o=
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rABLE 2.7

Initial spring water Flow Rates (proposed Federat Lease

I'.2 i99.1 |
i

frl--":

Spring June 1 99O August 1 991 October 1gg2
FBC.2 O.25 oDm 12 gPm Drv
FBC-3 Drv 1-5 gpm Drv
FBC-4 O.25 oom 8.7 gpm o.5 gpm
FBC-5 Drv 8.5 gpm Q.6 gpm
FBC-6 Drv 9.8 gpm 1.5 gpm

FBC-6A NM NM 1.1 gpm

NM = Not measured.

2-12
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Co-Op Mining Company
Bear Canyon Mine

Three monitoring wells (sBC-2, sBc-3, and wM-c) were initially included in the groundwater
monitoring program. sBc-2 is located immediately outside the mine portat (Co-op Mining
company' 1992a) and the location of sBc-3 is presented on plate 7-4 otthis M&Rp. There
is no location information for wM-c and only one sampre has been cottected from this well(February 19851' Therefore, data frorn wM'c are not presented and are excluded from this
discussion' Monitoring of sBc-2 was discontinued in lggl because the wett caved and was
lost 11991 Annual Beportl. sBc-3 was damaged in lggo and surface water began leaking
into the well' In March 1992, sBc-3 was repaired and sealed (co-op Mining company,
1992a1' static water levels and analytical data collected from l ggo through March I gg2, are
not representative of sBc-3 and have been exgluded from the data set. This welt has been'dry throughout the balance of the period of record (co-op Mining company, I gg2al.

Groundwate r "n t . ' . t heBearCanyonMine th rough f rac tu res
and roof bolt holes' Typicalty, water encountered by robf bolt hotes flows moderatety at first.
over a period of one or two months, ftow decreases and eventualfy stops. sourcss of these
short'lived flows are inferred to be localized perched aquiferi which store a limited amount
of water (EarthFax Engineering, 1992, p. 2-191. This frow pattern is typical of the rnines(Deer Creek, plateau, and othersl in the area (Danietson, et at., lggll.

Prior to 1991 , rnine water inflow was small and often insufficient to meet the
operational needs of the mine (chapter 7, M&Rpl. During 1 gg 1 , mining proceeded into the
northern portion of the permit area and groundwater inflow to the mine increased. During
1991' co-op coal company began discharging between 3o and 6o gpm from the mine. By
January' 1992' mine discharge increased to 30o gpm and continued at this rate through

o

2-13
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Co-Op Mining Company
Bear Canyon Mine

March' 1992 (co-op Mining company, 1992a1. Present total mine inflow is approximately5oo gpm' of this totaf, 2oo gpm is used in the mining operations, and 3oo gpm is dischargedto Bear Canyon Creek.

This increase in mine inftow is attributed to interception of perched aquifers by rnining.Tritium analyses were performed on samptes from four groundwater monitoring points lBirchsprings' Big Bear springs, a North Mains roof dripper, and ffoor waterl in order to define therelative '8ges of the groundwater in the permit and adjacent areas. Tritium vafues for Birchsprings (l '12 Tul, North Mains (1.o TUI and the second East Bleeders floor sump (l.zg rul(Plate 2' EarthFax Engineering, 19921 are within the same order of magnitude, whereas thevalue for Big Bear springs ll7 -4 TUt is an order of magnitude greater, s,ggesting that thesource of Big Bear springs is different from that of the mine inflow and Birch springs.

According to Thiros and cordy (l99tr, prior to abovearound nuctear weaporui testsconducted from 1953 to 1969, the natural tritium concentration in precipitation was g.;Tu.
Assuming a half-life of 12.26 years, tritium levets in groundwater stored since.lgsz wouldnow bs o'95 TU' thus' water collected from sBc-g (North Mairrsl sampto is likely loo% pro-
bomb groundwater (water stored since before 19531. waters from SBC-S (Birch springl andsBc-lo (floor waterl are probably mintures rich in stored pre-bomb groundwater, w1h a slightamount of post-bomb water.

There are three possible explanations for the relatively high concentration of tritium inthe sBc-a (Big Bear springsl water: I I The groundwater could be freshly recharged; currenttritium concentrations in freshly fallen rain water in utah range between 1o and 20 ru
cfttiros' t 9921; 2l it could be stored post-bomb water which originally had a very high
concentration of tritium which.has since decayed; or 3l water from Big Bear Springs coutd bea mixture of pre-bomb and post-bomb waters.

Because tritium concentrations in rainwater were greater than 1 ooo ru during periods
of active abovearound testing (Fritz and Fontes, l ggol, the age of water from Big Bear spring

2-14
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-  a t . -  r . -

cannot be dete,mined. Regardless of the source{s) of recharge to Big Bear Spring, theconcentrations of tritium in th6 remaining gro.rndwster samples rsBG-S, sBC_g, and sBc-ror
I suggest that Birch spring wat3r and the mino lnflow are of simirar ago (pre-r 9531, and are notsignificantly recharged by modern precipitatim.

Data presented in the Revised Hydrogeotogic Evaluation of ths Bear canyon MinePermit and Proposed Expansion Areas lEarthFax Engineering I g92, pp. Z-21 and Z_ZZI
indicate there are three separate piezometric surfaces associated with the panther, storrs, and
spring canyon tongues of the star Point sandstone. Thess aquifers ar6 separated bymudstones' which serve as aquitards. Groundwater frow within these aquifers generally
follows the regional dip of the star Point sandstonelo.s to l.E degrees to the south andsoutheastl' Hydrautic gradients in the spring canyon, stons, and panther aguifers are 0.o46,O.O5O, and O.OS3 feet per foot, respectively.

t
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Co-Op Mining Company
Bear Canyon Mine

2.1.9 Groundvuatet 0uality

spring- and rnine-water monitoring stations are sampfed atvarious intervats throughout
the year as a part of the co-op coal company hydrologic monitoring progr* *"t, z+ orthis M&RPI' A summary of water-quattty analyses for groundwater samples collected ispresented in chapter 7 of the M&RP and in the Annuat Hydrologic Monitoring Report (co-op
Mining company' 1990 and 1g91r. Grou,ndwater-quality samptes are routinety cotfected in
the permit and adiacent areas from the underground bteeders, monitoring wefts, ancf springs
associated with faults and ioints in the Panther Tongue of the star point sandstone.

Table 2-8 presents analytical data from the first sampling event for each spring and.
mine water monitoring point. Locations of these monitoring points are presented on plate 7-4
of this M&RP' The generaf character of the groundwater in the permit and adjacent areas is
that of a calcium-bicarbonate water that is slightly alkarine and contains tow concentrations
of total dissolved solids (TDSI, nutrients, and metals. Table 2-g presents the average

e

a
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Consequences
April 30, 1gg3

analFical resutts from 1991 groundwater samplinglo*r"nted in the lggl Annuat Report.The generat character of the groundwater in I gg l is also that of a slightly alkaline calcium-bicarbonate water that contains low concentrations of TDS, nutrients, and metats. Averageiron concentrations increased significantly in Bp-l water. This is due to a single high vafue of0.97 mgn detected in October lggl figgl Annual Reportt.

Analytical results for groundwater sampled in 1gg1 and 1gg2 at proposed FederatLease u-o24316 monitoring points FBc-z through FBC-6A are presented inTables 2-1o and2'11' respectively' The character of the groundwater defined in these initial surveys is simitarto and within the range of chemicaf concentrations found in the present permit initially (Table
2-81 and in 1991 (Table 2-91' sulfate and chloride concentrations increase frorn lggl to1992 in FBC-4' FBc-s' and FBGG waters. Afl other chemical concenuations did not change
significantly from 1991 to 1992 in waterssampled at FBG2 tfuough FBG6.

Figure 2-1 presents a Piper diagram of average analgicat results of the sampfing eventsin t 991 for 6 groundwater monitoring points: Birch spring (sBGs, eight ,rrpt"ri, NorthMains (SBC-9, five samplbsl, Ball park Spnng (Bp-l, two samptesl, Big Bear.Spring. (SgC_4,
eight samplesl' co-op spring lcs-l' 2 sampiesl, and rrail canyon spring (Tg.l, 2 samplesl.The Piper diagram is divided into three fields: cations, anions, aird the combined fietd. Valuesare in percent mitliequivalents, and are plotted in the anion and'cation fields and proiected intoa combined field' spatial relationships of samples that are similar among the three fiefds areindicative of hydraulic connection between waters. spatiar rerationships *onn tn".i* *atersare not the same in all three fiefds; thus, it is infened that the waters are not hydraulically
connected' Birch spring has the feast similarity to the other waters. For example, Birchspring water plots very close to rnine water in the cation field, but it plots as an outfier in theanion field and in the combined field. This is due to a higher percentage of sulfate in Birch
spring water than in the mine water or the other spring water in the area. In fact, the mine
water and BP-l water have the lowest percentages of sulfate of the groundwater representedin the Piper diagram' Thus, the spatial relationships exhibiteo in tie piper diagram suggestthat the mine water is of a higher quality than Birch spring water. Furthermore, the difference

i f

2-19

L1 q



)

I
I
lr

Co-Op Mining Company
Bear Canyon Mine Appendix Z-J

Probable Hydrologic Consequences
April 30, 1gg3

6'
!F-

c{t
rf
({
o
5
o3n
6
o

J

E
o
Ee
1f,. ol
uE
9 o
6o
CLT'
o or- gl
CL gT

a  
- O

ts sE
ci t  Ed
U,  01 -
J  C 7 i
@  _ :

f, -EF
59
o o ,
?

<8
r - JgG
6>
E=- 6
o -
.E

T'
c
q
CD
c
a-

CL
U'
t-

o)
or

, idti
> :  | '  a !
E ( , o *

;;;E
$€=n<r<  |
aaaS
- v - G

.;:il- 2 2
:tr
e

to
q
a

oq
qt

out
t\

oq
a

o{
qt

J

oz
og
o

a
Fl
o

oq
o

oq
o

o|
c!
o

()
G'
It
|\l

G'

1
N

Fc!
UI

o6!
F

t\
N
lo

I

C)g,
ro
F
to

G'

$|
t
o
q,

q
G'

o
to

to(,
I

or
F
G'

t\
o
GI

o
tlt

Fro
G'

af
o
ct

Y
ofqt

a

C'

rf
to
o

o
t
GD

o
GI

.r-

o
C)

az
o
o
$

o
E

GI

oo
*

o
O

to

C'
F

to

I
o
o
F

GI
cl
o

to
o

!t
G|
F

o
t-

o

d
E

OD
O
GI

o
!o

q
F
G.

o
G'
C{

I
a

F

G|

a(t
a
t\
F

!t

G|
F

G'
rE|
c'

F

E

Gf
a

o
o

t
a
4 z z z

-.
!
3

I

II
o
'l

ao
ut
G|

o
G|
G'

6l
o
GI

o
G.

I
.lt
(' z z z 2 z

0
o
F z 2 z 2 z

o
o
F

c|
ro
GI

t
F
GI

o
or
ct

o
GI
cl

N
e\
N

o
o
o

ol
qt

gl

gt
ot
qt

ot
a

o
o

o
t

f
o

a,

N
a(t

o
Ir.

G'
a(,

GI
Ir.

t
t(t

o
lr.

to
I(,

@
Ir.

o
a

ttgl
tr

A 1 l l
2-20



Appendix 7_J
Probable Hydrologic Consequences

Aprit gO, t ggg

Co-Op Mining Company
,Bear Canyon Mine

t

o

o

a

o

o

t

o

t

I

(o
(q,
$
(\I
o
j
o
v,
.o
o

J

o
L

o
Ee
rL CD
uE
9 o
6o
CL1'
o q '
r- .!A
CL g'- o

:  gE
^ r -  = x5r  a ;0 '
t l f  O'r
J  E ? i
0 0  - :

f -EE
5H
o l @
9o* T O
r . ] l
e6
6>
P =
- @

o -
.E

T'
c
o
o.E
CL

Q
(\|
o)
ot
l-

q $iiE
; :;E
$€=*
< r <  |

a

r
q

rl
o l Fl

ro
GI

N

o0
@

F

oq
F

c|
qt

F

G

o
z

alt

a
o

o

o

$q
o

orq
o

u o
o

o
ul
G|

o
ro

o
lo
c{

I

o
Q

q
oo

oq
ol

q
a
GI

o
to
ct

C

o
(t
I

t
GD

qt
G'.||

o
o
GI

C'

t

Y
h
Ci

a

CI

o
o
o

tf
O

C{

l:
o
o

a
2

GD
o
o

F
qt
F

G'
o
rt

o
C'

a|r.
oq
o

o
F

o
t\
o

a

o
o
I

o

o

q

E
o
GI
t

o
a

tt
F

cl

at

o
o
GD

a(t
F

a

o
O

o
G'
o

t
a

o
O

t
O

t
3g z 2 z

a
!
3-

GI
rt
GD

o
G,

oo
f{

of
lo
G'

t
rt
(t z z z

o
P z z z z

UTcr
F

s
t|D

gr
t

i\
t\
r{

rt
qt

(D

e
o

c|
o)
o

N
ol
o

N
ol
o

G|
o
o

s{
or
o

(Y
ot
o

o
3t
J
o

U'

o|
fJ
st
lr

G'
a(t

ao
l|.

t
a

C'
@
I|.

ro
Icr

@
tt

to
I(t

o
tr.

ro
ac)

gl
t|-

i - l  R

aaaS
Y V Y G

2-21



1-BIRCH SPRINGS
SBC-5

2-SB i -9

3-BP-  |

4-  BEAR SPRING
sBc-4

5-CS-  1

6-TS-  |

Co

FIGURE 2-I.  PIPER DIAGRAM OF R ANALYTICAL RESULTS EarhFax
ff

l3F3
$t;,
FF.

9'
Fs
!*'i

vlF.fe

c1

GROUND

T--FOO



I

o

a

o

t

t

o

a

a

I

)

Co-Op Mining Company
Bear Canyon Mine

in spatial relationshibs in the different fields suggestBiThe- frrafArs.are.not hydraulicaily
connected.

Figure 2-2 presents a series of stiff diagrams which characterize waters from the same
six groundwater monitoring points used in Figure 2-1. The six waters display a similar stiffpattern' that of a calcium-bicarbonate water. Additionally, the stiff patterns indicate that
SBC-g (North Mainsl water has the towest sulfate concentration ( I .1 g meq) and SBC-E (Birch
Springl has the highest sulfate concentration ll..ilZmeql of the groundwater sampled. SBC_4(Big Bear springl water has a sulfate concentration of l.96 meg. sBc-g atso has the lowest
chtoride value of the groundwaters sampled. This rerationship between the sulfate and
chloride concentrations does not suggest that the rnine water could diminish the quality of
the spring water in the area.

:

The major portion of water inflow to the mine is used within the rnine or for culinary
purposes by co-op Mining company. According to the co€p Bear canyon Mining and
Reclamation Plan, the water which flows from Big Bear spring (also called Huntington springt
and Birch spring is used by the Huntington community for culinary purposes (co€p Mining
company, 19901. water coltected in Trail canyon from Ts-l tTrait canyon spdngl is also
used by Trail canyon residents for curinary purposes.

wells in the permit and adiacent areas are either observation wells owned by co-op
Mining' or exploration wetls owned by Northwest Energy. Three new monitoring wetts (DH-
1A' DH-2' and DH-3, Plate 1 , EarthFax Engineering, l gg2l were drilled within the permit area
for this study' DH-lA and DH-z werB drilled in late 1gg1 and DH-3 was drilled in early 1gg2.
The three welts were completed in the spring canyon Tongue of the star point sandstone,
and were developed, tested' and sampled in May, r gg2. The results of laboratory analyses
of the monitoring well samples are summarized on Tabte z-rzfrom the complete analyticat
reports (Appendix 7N-H, EarthFax Engineering, r gg2r.

o
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TABLE 2.12

and Grease expected (hydraufic fruid reak on rigr.

, Sltmrnary of Laboratory Analytical Results,_for Groundwater From rn-i,,'ine Monitoring weils

.-iul 2 2 l9t4

r.r gil

eNnt\rTe tmqnt DH-lA DH.2 DH.3
Aluminum o.2 < o.1 <o.1
Arsenic < o  n R <o.o5 <o.o5
Barium o.071 o.127 o.1 29
Cadmium < o.o1 < o.o1 <o.o1
Calcium 3g.g 51 .9 50.9
Chromium 0.025 <0.o1 <o.ol

-eopper <o.01 <o.o1 <o.o1
lron o.505 o.2go o.220
Lead <o  o t o.o30 <o.o1'Maqnesium

20.1 29.5 2g.g
Manqanese

0.062 o.1 01 o.232
Mercury <0.0005 <o.ooo5 <o.oo05
Molvbdenum '0.o58 o.o10 <o.o1
xiqket <0.01 < 0.01 <0.01

letassium 31.2 1 .5 2.6
Selenium _<0.0005 <o,ooo5 <o.ooo5
Sodium 1 A 1 8 .8 15.2
Zinc < 0.o1 <o.o1 < o.o1
Ol A Cpase

2.Ol.l < o.5 <o.5
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TABLE Z_12 (Continuedl

,__Sj.r.u.ry of Lqboratory Analyticat Resutts
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Figure 2-3 presents stiff diagrams of ions in groundwater from the in-mine wells.waters from DH-IA and DH-3 have stiff pafterns similar to those of the calcium-bicarbonatespring water depicted on Figur e 2-2- water from DH-z has a catcium, rnagnesium, sodium,potassium-sulfate pattern' This pattern is distinctly different from other groundwater that hasbeen sampled in the permit and adiacent areas, and is presumed to be due to the dissolutionof locally-occurring sutfate salts.

Groundwaters sampled from the in-mine welts have a TDS range of 2g5 to 33g mg/I.Dissolved iron and manganese concentrations iange from o.z2oto o.bo5 mg/l and from0.062 to O.Zg2 rng/|, respectivety.

Groundwater quatity anatyses (1991 Annuat Reportl were compared to the primarydrinking water standards (40 code of Federal Regulations (cFRl t;;; and the secondarydrinking water standards (4o cFR 1431. tn september lggt, a chromium concentration of0'06 mgn was detected in water sampred from sBc-s (Birch springt, exceeding the cr'bmiumstandard of 0.o5 mg/r- There were no anaryses for sitver.

one exceedance of the secondary drinking water standards was detected for the rninewater samples; in August 1991, an iron concentration of o.ss mg/l was o*,"",r0 
" 

*"r*from sBc-g (Mine su'rnp #31' exceeding the iron standard of o.3 mg/!. Additionaily,exceedances of iron' manganese, and TDs standards were found in groundwater sampled in1 991 ' These exceedances constituted fifteen percent of iron, nr" p"r-";;;;;il, andten percent of TDs analyses performed on these respective constituents. lt should be notedthat the secondary drinking water standards 'represent reasonabte goals for drinking waterquality,' (40 cFR 1431 and are not mandatory standards.

2.2 POTENTIAL GROUNDWATER TMPACTS

Potential groundwater impacts that courd resurt from mining a
at the Bear Canyon Mine include:

2-28
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o contarnination from acid- or toxic- forming materiars;
o lmpacts to groundwater quantity; and
o tmpacts to groundwater quality:

' Contamination due to rock dust usage,' contamination oue io l[;;;; of hydrocarbons, and. Contamination from ioaO i-tting.

2'2'1 Potentiat Gontamination from Acid- and Toxicformlng Matedals

Inforrnati"":^ acid- or toxic-forming materials monitoring is presented in Appendix 6€of the M&RP' Evaluation of these data using Table 2 in the Guidelines for Managernent ofTopsoil and Overburden (Leatherwood and Duce, I gggl revealed that there have been no poor
or unacceptable (acid- or toxic-formingl materials encodntered in the permit area. co€pMining company mined through a small, highly tocalized surfur-bearing mineral zon' in Januaryand March' 1992' but no waste rock was Froduced as the sutfur-bearing minerats were sotdwith the coal (co-op Mining company, 1992a1. tn addition, as noted in section 2.1.3 of ttris'PHc' the alkalinity of the groundwater in the area is appro*irutrrv soo tirus the acidity. Nowaste rock is expected to be produced in the futwe (co-op Mining company, l9g2al.

Given past experience at the mine and the generatfy alkaline nature of the groundwater,
the probability of acid- and/or toxic-forming materials being found or produced from the minein the future is low' However, if any of these rnateriats are discovered in waste rock in thefuture through the on-going monitoring ptan, these materials will be disposed of in accordance
with the reguirements of utah Mining Regulations R64s-3o1-7gt.3oo and as outlined inchapter 3 of the M&RP.

2.2.2 Groundwater euantity lmpact

Mining wirr remove groundwater both from formatir 
' --*

from mine-water contained in the coar itserf. rheremJf;l:::l.l{k*ilF,f##-r."'I u.,.rarneo rn tne coar itserf. The removat of watei rro$s:*..|dfri"dir,o
formationsoccurswhengroundwaterf|owsintotheundergroundmin"ffi

l""ifflTl'f$ r
2-30
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Probable Hydrologic Consequences
April 30, 1gg3

is removed' Drainage of water from faults and fractures produces the largest volume of waterflowing into the rnine (EarthFax Engineering, lgg2, pp.2-17 and 2-1g1. As noted in section2'1 '2' the volume of groundwater flow into the mine has only recently increased sufficientty
to produce water in excess of that needed for mine operations.

Groundwater flows into the Bear canyon Mine at a rate of Eoo gpm. 2oo gpm are usedin the mine operations and 3oo gpm are discharged into Bear creek. A minirnum of one thirdof the water used in the mine operations is returned to the groundwater regime because thernaiority of this water is used for dust suppression within the mine. The balance of the minewater is utilized at the surface facitities for culinary water and dust suppression on surfaceroads (CeOp Mining Company, l gg2al.

The approximate ia s,fa moisture content of coal mined in the Bear canyon Mine is 5.3percent water by weight (this does not include moisture added from dust suppression,
Appendix 6-8' M&RPI' This water leaves the mine in the coat as part of the mining process.
Using an extruction rate ol 432,140 tons of coal tor 1ggl, approximately lg acre_feet of
water wifl be diverted annually in the coal frorn the groundwater system. Based on a long-term
coal production rate of 500'oo0 tons per year, approximately 22 acr*teet of water per year
wlll be diverted from the groundwater system. However, because most of this water isperched (not connected to surface springsl, its removar will have little or no effect on springflow in the area.

springs presently monitored in proposed Federal Lease u{2431 6 issue from the NorthHorn Formation and are perched (EarthFax Engineering, 1gg2, g. 2-111 at least l ooo feet
above the top of the Blind canyon coal seam (plate 7-4 in this M&Rpl. Thus, mine dewatering
is not expected to impact these springs.

Figure 24 depicts drawdown expected at distances measured along the l.orlgJDrlaris
and the short (D'r axis of the mine. Based on a mine rife of 2o years;(gnop fi;;;E:1!

i:i ijr:Cl iVE:
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Tritium data indicate ttrat the-sogrce of groundwbter inflow to the mine is notthe same as the sourc;;iiiig e..r sprirrgs (the panther Tongue of the starPoint sandstonel. but p"t"r,"aaquiferJ"oit"inrng relict stored watsr (section2 .1 .21 .

stiff and Piper diagrams indicate that the mine water is of a higher quality thanthat of the other waters in the area and that Birch spring and the mine waterare not hydraulically connecteO tdection e.f .gl.
Information collected during .th" drifling of the three in-mine monitoring welssuggests that the mine woikings^riyini.r"rpt groundwater from the springcanvon Tongue of the staiCoini s;"d;ton;- rloni"rrat, u"ir, Birch and Big Bearsprings issue from the Panther tongJe, wrrictr is the towest tongue of the starPoint sandstone and 4oo feef olro* 

-iii" 
Blind canyon seam (EarthFaxEngineering, lgg2, p. Z-ii and Appendix ZN_G!.

,tj"i,I'"?fltF5"ll*::i:i.:.'r1at-ef bv.u jol.nprgl=91"-orressssind
lil;,:;.:::,?'3'; ::13:i::Ll,;-;;i'"idil.trtf l!"r"i.|i"ff +rlffi 5;;i#:"Til'THJil:'"f ':'::1??.T,',|:y:*l?liil'l'liii$T'"lli.Hd#i*Fll;ifj.'gl,'j::::gi,r*iii;;;;ih;;#d;i*i,iiirili"iliii',

ye$tca
Bdrryot

company' 1992a1' the rnaximum expected lateral limits of the cone of depression caused bydewatering of the Bear canyon Mine would be approximately g,ooo feet ll.Tmilesl from themine boundary in the north and south directions and 15,ooo feet (2.g mile.sl from the mineboundary in the east-west directions- This drawdown terminates wherever the strataimrnediately above the coat seams being mined are truncated by canyons as in Bear, Blind,and Trail Canyons.

There aro no water supply wells located in the pennit and adjacsnt aroas. As indicatedin the basefine data discussed in section 2. l.z of this pHC, there are three springs locatedabove the coat seam in the northern proposed expansion area. There are no water rightsassociated with these springs (EarthFax Engineering, 1ggz, p. 2_3g1.

Because the aguifers that supply springs above the Blind canyon coal soam are perched,
rnining operations will have no effect on spring frow or spring water quality lEarthFaxEngineering' 1992' pp' 2'23thru 2'30r. lt is unlikely that Bear canyon Mine wil impact Birchand Big Bear Springs for six reasonsr:

1 .

2.

3.

o

,i 2 ii;{

4.

2-33
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5.

barrier (if it is filled with gougel to groundwater flow. In either case, the faultwoufd probabl.y prevent-jroindwaiJlro. moving from the mine to Birchspring' lf the raut did nol-act as a barrier, it wouH-conu"y the water movingwithin 't to the surface as alpring. Norrir, spring is present where the Blindcanyon fault intersects $re srrfi"e, 
-approximatety 

go0 feet east of BirchSPring. 
r-vv' e|, | , '  v^tIrt ' I t l , r t  t ' \ ' \

Birch spring i."-1?ltoxi.mqtglv 8,500 feet from the Norrh Mains section of themine' The linear velocities calculated lor the aquifers of the star pointSandstone range from 1 .3i- to 6g.7F feet per year (Section Z.l.Zl. At thefastest calculaied velocity, impact to water {,uarity ;"q _o*ntity at Birch springfrom water in the mine ;;"id-not o""*-inr'"t teist rcryears.
unes (19851 presented laboralory determinations of porosity (ranging from 2to 17 percentl and horizontal hy,itr"li;'"onou"tionti"it*ging from 1.lxl0{to 3'1x1or feet P9r qafl-- u^iing-iii;;'data ano the-maximurn hydrauticgradient measured in the-in mine?riii fies of o.os3 feet per foot (section2'1'21' the fastest calculated 

""roq{v 
i" iiigg feet_qe_r year. At this velocity,the mine water woutd noi-imp"ct Birch spring for 2gs years.

Three piezometric surfaces in dre.Soring gny.ql, Stons, and panther Tonguesof the star Point sandstonl iiav" bdd Eerrnea by EarthFax Engineering (1992,pp. 2-21 and 2-2Zl through Orirring ;irOliiting Flates 3, 4, and E, EarrhFaxEngineering, 199?,J Ttre-hydta"ii,;prcoil'lit- are to the south (paralel to theBlind canvon Faultl and to ihe soutfreiiiia*uy from the Blind canyon Faultl(Plate 1 , EarthFax Engineering, 1gg2l.

6.

Discharge of grolrndwater from the underground workings and removal of groundwater
in the coal is expected to continue through the life of the mining operation. To date, Do
negative impact to seeps or springs has been demonstrated. The springs which issue from
the perched aquifers will probably remain unaffected by the dewatering. In addition, as noted
above' impacts to groundwater availability from the panther Tongue of the star point
sandstone (Birch and Big Bear springsl in the permit and adjacent areas is unlikely.

2.2.3 Potential Groundwater Ouality tmpacts

Potential groundwater quarity impacts incrude:

Contamination due to rock dust usage;

2-34
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o contamination due to usage of hydrocarbons; and
o Contamination from road satting.

Thepracticeofusingrockdustforthesuppressionofcoa|dustin
the rnine may potentially impact the groundwater flowing through the mine by dissotution ofthe rock dust constituents into the water. The use of gypsum rock dust can raise the TDsand sulfate concentrations in the groundwater. until recently, co-op Mining cornpany useda nonaypsum rock dust' fn 1990, uso of gypsurn rock dust began (Co-op Mining company,
1992a1.

During January and March, 1992, TDs concentrations wero detected that exceed tfieNPDES Permit guidelines for discharge from tfre Bear canyon Mine. Gypsum used in rockdusting is considered tci have contributed to the high rDs concentrations. co€p naining
Gompany now uses only lime dust in the Bear canyon Mine (co-op Mining company, 1 gg2bl.
Due to the relative dryness of the mine, no future increase in TDS o, 

"r]r"a" ""*"J";r*"in the groundwater is expected.

lmpact of Hvdrocarbons. Hydrocarbons tin the form of fuets, greases, and oilsl are storBd anaused in the permit area' Gr6undwater contamination courd resutt from spillage of hydrocarbon
products during mairitenance of equipment during operations, filing of storage tanks andvehicle tanks, or from tank reakage due to the rupture of tanks.

The probable future extent of the contamination caused by diesel and oil spiflage is
expected to be smalt for six reasons.

1' All abov-eground storage tanks are bermed and inner and/or outer catchmentsare utilized in accordance wiur ine iggt-splll prevention control andCountermeasure plan (SpCCl.

No underground storage tanks exist at the site.

3^1j,:::^,I1j1Tkr are rocated above sround, reakase f?H the.tairid;b-il 
-

. readily detected and repaired.

2.

3.

o

2-35
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4.

5.

6.

spillage during filling of the storage or vehicte tanks is rninimized to avoid lossof an economically valuabte product.

The surface operations area is drained by a series of ditches, which feed intoa sedirnentation pond at the rower eno o'r in. disturbed area.
The 1992 sPc.c Plan provides (and c*op Mining company has imptementedlinspection and operation -"""ur"s to minirnize*ttr" 

"ii"nt 
of contaminationresulting from the use of hydroca;bfi iiir," site.

Appendix 7-J
Probable Hydrofogic Consequences

April gO, 1gg3

which contain polychlorinatedThere are no transforrners in the mine permit area
biphenyts (PCBsl.

Road Saltino lmnact' coop Mining company utilizes salt to maintain the roads within thepennit area in the winter- Road satt couH c6ntarninate the groundwater if sufficient amountg
of salt'were stored on, or washed into'recharge areas.

Co-Op lvfining Company salts ZirAO feet of road in the winte

The potential for
impact to the groundwater is low and not likely to occur; however, because the steepness of
the canyon altows very little recharge within the pernit area. salt is stored by Emery county
outside ttre permit area (Co-Op Mining Company, 1992a1.

. - - . ' . ; - -
.: ' { ,i .:(,,- :,l' :. r.-

,:..:.i i.: 'NE!
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3.O SURFACE WATER

3.1 BACKGROUND INFORII/IATION

Detailed information on surface water and the physicar resources that effect surfacewater is found in chapter 7 of the M&RP and in the Revised Hydrogeologic Evaluation of theBear canyon Mine Permit and Proposed Expansion Areas (Eirthrax Engineering, 1gg2l. Thisinformation is summarized herein for convenience. These documents should be consulted fortnore detail.

3.1.1 Hydrology

The Bear canyon Mine is located in the san Rafael River Basin. wittrin the permlt area,Bear creek is a perenniat stream and Trail creek is an intermittent stream. on the southemend of the permit area, ephemeral streams dlscharge into Htrntington cre.k, I perennlat
stream (Chapter 7, M&Rpl.

All streams in the peffnit and adiacent areas are classified by the utah Department ofHealth as foilows:

o lc Protected for domestic use with prior treatment processes,
o gA protected for cold water aquatic fife, and
o 4 Protected fqr agricultural uses including stock watering.

The primary source of water for the sueams in the area i, 
"no*rnelt 

(Danietson, 1 gg l l.Hence' peak ftows generally occur in the late spring and early surnmer. The l ggg annuatwatershed yretd of the Huntington creek drainage measured upstream from the bridge to Deercreek Mine is 2t,4,19.tttrwqFl$=rpirges Division, usGS, r992r.
. ' i  
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seasonal variations in perennial stream flow monitored in Huntington creek during1989 range from 4'1o0 to 66,o0o gpm, averaging 22,ooo gprn. These extremes in flowrates are typical of high elevation tocations in the western united states and are graphicaly
displayed in the Revised Hydrogeotogic Evatuation of the Bear canyon Mine permit andProposed Expansion Areas (r gg2, Appendix 7N-Bl. 

- - ..'

Flow rates for Bear creek 8re monitored at BC-l , gc-z,and BC-3, while ftow rates forTrail canyon are monitored at uT-r and LT-l. The sediment pond inret is monitored at sp_l.Locations of these monitoring points are presented on ptate 74 otthis M&Rp. Flow ratesmeasured during the initial monitoring of flow rates for each of these monitoring points arepresented in Table 3-1 . Monitoring points BC-3, sp-l, and ur-l were dry. Table 3-2presents the average annual flow rates for surface water in I gg l . Average flow ratesrecorded at Bc-2 during 1991 are higher than the initial flow (due to mine water dischargefrom the NPDES discharge pointl- Average flow rates at LT-l are also higher than initial flows(due to one high flow rate recorded in october 199il. There is no coresponding i;;;.re atBC-l, and no cause for this increase is known.

1

Annual monitoring of proposed Federal Lease u-o2431 6 surface watermonitoring pointFBc-l began in 1990' tn August 1991, the intermittent stream monitored at FBc-l flowedthrough Mccadden Flollow at the rate of l.E gpm. lt was dry in June l ggo and october .1992 (Appendix 7-M of this M&Rpl.

3.1.2 Water euatity

sediment Yield' Danielson (1 981 I cotlected water samples from Bear creek during I g7g and1979 in order to determine total suspended solids (TSSI concentrations and loads of thestream' Analyses of these samples yielded TSs concentrations of g,g6o and 2,14o mg/l and!  I  v  ! r r l ,toads of 1'9 and 4'o tons/day. Danielson attributes TSS concentrations in Bear creek to
o r n o i ^ ^ ^ f ^ L - l - ^ ^ r - - r ' d * . '

:t::':" 
of shales and mudstones in the North Horn Formation b{,1he sprir* A.fG.; *rlCreek.
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. TABLE 3.1

Initial Surface Water Flow Rates

Source Date Flow
(gpml

BC-1
(Upper Bearl

11t84 26.O

BC-2
(Lower Bearl

1U84 26.9

BC_3
ffiight Fork Bearl

1/86 Dry

LT-1
(Lower Traill

5/90 w

sP-1
(S. Pond tnletl

5/90 Dry

ur_1
JllplelTrait Qreekt

5/90 Dry

O
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TABLE 3.2

1991 Average Surface Water Flow Rates

t

I
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chemical oualitv' surface water quality samples are routinely collected in the permit and
adiacent areas from stations located on Bear creek and Trail creek. Analytical data frorn
these sources are summarized in chapt er 7 of the M&Rp and the Annuat Reports. Locations
of these monitoring points are presented on plate 74 of the M&Rp.

Table 3-3 presents analYtical results from the initial sampling of each surface water
monitoring point' The general character of the surface water is that of a slightly atkaline
calcium-bicarbonate watercontaining low concentrations of TDS, nutrients and metats. Three
(Bc-3' sP-l' and ur-ll out of the six surface water monitoring points have been dry,
historically; The source of the high TSS concentration detected at Bc-l, is unknown, but
occurs upstream of the mine, and is not considered to be mine*etated.

chemical analyses presented in the 1 991 Annuat Report were averaged for each
monitoring point and are presented in Tabte g-4. These data indicate that the general
character of the surface water is atso it 

"t 
of a stightly alkaline calcium-bicarbonate water, tow

in concentrations of nutrients. However, average TDS, TSS, calcium, magneslum, lron, and
suf fate concentrations in BC-l and Bc- 2 aresignificantfy higher than the cogespondirg initiat
concentrations' comparison of initial and average l ggl anat6ical resutts for LT-l water
indicate that chemical concentrations at this station are retativety unchanged.

Table 3-5 presents 1991 and 1992 initial data for proposed Federal Lease u-o24316
surface water monitoring point FBC-I . These chernical concentrations correlate closety to the
chemical concentrations of LT-l water (Tables 3-3 and 3-41.

Total dissolved solids content in BC-l , Bc-2, and LT-l waters measured in 1 g91 range
from 4o4 to 181o mg/l (1991 Annual Reportl. Anomatously elevated TDS concentrations
(accompanied by high TSS, calcium, magnesiurn, iron, and sutfate concentrationsl.-were

lr
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TABLE 34

1 991 Average Surface Water Analytical Results
(afl values excapt pH expressed as mg/ll
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April 30, 1999

indicating that they are unrelated to mining activities. Additionally,'these anornalies do notcorrelate with fluctuations in flow rate and may be related to ,stoughing Bvents. mentioned
by Danielson (19811' These'sloughing events'are the result of the continuous erosion ofshale and mudstone by the springs which flow from the North Horn Formation at the headwaters of Bear Creek (Danietsoo, 1gg1l.

lron concentrations in the streams vary widely through time at the three streamlocations (LT-l' Bc-l and BC-21, possibty due to dissotution of iron-bearing cement in theBlackhawk Forrnation' tron concentrations have ranged from o.o3 to 9g.9 mgn during theperiod of record (1990 and 1991 Annual Reportsl and proportionally correlate with rssconcentration.

Manganese concentrations in the permit area are low, ,rnging from below detection
to | ' 1 3 mg/l' High concentrations coretate with higher TSS concentrations (l ggo and I 991Annual Reportsl.

f

chang6s in surface water- quality from upstrearn (Bc-l l to downstrearn (BGzl of theBear canyon Mine during 1990 and 1991 were anatyzed with a student,s t-test and thedifference in the means of chemical concentrations were statistically insignificant (EarthFax
Engineering' 1992' p' 2-61- This suggests that surface water qualitio"r, 

";;"n.nn,significantly as it flows past the rnine- No comparison can be made for Trait creek as theupstream monitoring point is consistently dry (tgg0 and 1g91 Annual Reportl.

A comparison of surface water quality data (19g1 Annual Reportl with the nationalsecondary drinking water standards indicates that the chemical quality of local surface wateris typically within drinking water standards. No primary drinking water analytes were includedin the surface water analysis suite.

Exceedances of secon dary drinking water standards were found (iron, 4 out of l9samples; manganese, I out of 1g sarnples; sutfate I out of 1O samiilboianO:fO.gfi;;;;

t

3-9

/  o f r



Co-Op Mining Company
Bear Canyon Mine

R645-3o1-7gr-3oo and in chapter 3 of the M&Rp.

Appendix 7-J
Probable Hydrologic Conssquences

April 30, 1993
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l9 sarnplesl' however' these exceedances are typical of Bear creek and other steams in thearea prior to mining (Danielson, 1981). The sutfate exceedance (Bc-l, Februa ry z1,lggl)
is questionabte in that Bc-l and BC-2 anatyses are very similar in all other parameters. yet,
the sulfate analytical results differ for these two sampres by two orders of magnitude. There
were no exceedances of the secondary drinking water standards found in the anatpical results
for water collected at the NpDES mine water discharge point.

3.2 POTENTIAL SURFACE WATER TMPACTS

The potential surface water irnpaets that could result from mining and reclamation
operations at the Bear canyon Mine include:

contamination from acid- or toxic-forming materials;
lncreas.d sediment yierd from disturbed areas;
Flooding or stream flow alteration;
lmpacts to the chemicar quarity of surface water; and
fmpact to surface water quantity.

3'2'1 Potential Contaminafon from Acid- or Toxlcforming Materiats

As noted in section 2-2.1 of this PHc, no poor or unacceptable (acid- or toxic-formingl
materials have been found in the permit area. The small, highly localized sutfur-bearing
mineral zone discussed in section 2-2.1 produced no acid- or toxic-forrning waste rock.
Historically,alkalinity of the mine water ranges from 1 41 to 31 4 mgn and acidity ranges from
o to 7 mg/l (chapter 7 of this M&RP, 1990 Annual Report, and lggl Annual Reportl. Due
to the naturally alkaline character of the ground and surface waters in the area and the lack
of acid- or toxic- forrning materials, the probability of an impact from acid-and toxic-forming
materials is minimal' However, if any of these materials are discovereQ in the future, through
the onaoing mine plan, these materials will be disposed of within the-driiiteln*.qg"itd;ffii;

o

o

o

o

o
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Probable Hydrologic Conseguences

April 30, t ggg

3-2-z potentrar Increase in sediment yrerd

Mining activities may resutt in an increase in sediment yield downstream of the
disturbed areas. Sedimentation controt measures (such as sedimentation ponds, diversions,
etc'l have been installed to minimize this impact. These facilities are regutarly inspected (see
Chapter 7 of this M&Rpl and maintained.

Cunent monitoring (10/l 7lg1l indicates that no significant increase of TSs
concentrations occurs frorn BC-l (g mg/ll, upstrosm of the rnine discharge, to Bc_2 (5 rng/ll,
downstream of the mine discharge. Although TSS concentrations vary greatly at thess two
sampte points, the relationship is typically that of higher T.SS concentration upstream of the
mine discharge and lower TSS concentrations betow the mine discharge 69gO and lggl
Annual Rep0rtl- Thus, control measures at the mine ars effective at contolling sediment
yields before discharging to the surface water. As a result of ongoing inspecti.on and
maintenance of the sediment-conrol facilities, ttrere is a very low probability ttrat sediment
yield will increase due to mining activities.

3-2-3 Potentlat for Floodng or stream Flirw Alteration

Runoff from alt disturbed areas flows through sedirnentation ponds or other sedimsnt-
contrsl facilities prior to discharge to adjacent undisturbed drainages. Tlyee factors indicate
that these sediment-control facilities minimize or preclude flooding impacts to downstream
areas as a result of mining operations:

1 ' The sediment-control facilities have. been designed and constructed to begeotechnically stable. Thus, the potential is minimized for breaches of the
sediment-control devices to occur ifrat could cause downstream flooding.

The flow ror.rting that occurs through these sediment-control devlces.r;fiilCd;':

ff*:P::t:::-*e 
disturbed areas. rhis prectudeSl noo$lg;J{,#rstto-

o

downstream areas.

3-1 1
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April 30, I ggg

3' By retaining sediment on site in the sediment-control devices, elevations ofstream channels downstream from the disturbed ar"us are not artificially raised.Thus' the hydraulic capacity or-in"-stream channels is not altered.

Ephemeral stream flow in the area is sporadic, allowing significant periods oftime for surface cracks to heal betwd; fril events. As the cracks heal, thepotential for interception of stream flow is minimized.

Ephemeral stream flow typically carries a high sediment load. This sedimentwill fill remaining cracks, il,us.a.gcelerating tilq qeariqg eio""r, and minimizingstream flow interception. Additionally, itrui"t ana-cottuviai J"#iii_'rorn"
il:',T";Tiffis a re u nc onsol id a ted a nd w ir i "' ii't i; iiT,g ; u;,iri;ffi f.*!

Following rectamation, stream channels will be returned to as close to their originatconfiguration as possible (see chapter 7 of this M&Rpl. The reclamation channels have beendesigned to safely pass the peak flow resulting from the loGyear, 6-hour storm in Bear
canyon and the lo-year, 6-hour storm in the ephemeral side drainages. Thus, potentiat forflooding of the reclaimed areas witl be minimized. Interim sediment-control measures andmaintenance of reclaimed areas during the post-rnining period will prevent deposition ofsignificant amounts of sediment in downstream channels following ,""t"r",ion, thusmaintaining the hydrautic capacity of the channels and preventing adverse flooding impacts.,

The mine has been designed to prevent subsidence beneath perennial streams identified
in chapter 3 of this M&RP- Thus, no alteration of perennial stream flow patterns isanticipated.

subsidence will occur in areas occupied by ephemeral sgeam channets. Afthough
surface cracks that resutt from subsidence in the permit area tend to heat ryith time lDeGraff,19781' ephemerat stream flows may be partially intercepted prior to compfetion of the hearingprocess' In addition, the broad depressions'created by subsidence may localty retain runoff
that would normally discharge from an area. However, the folldwing factors indicate that theimpact of subsidence on ephemeral stream flow will be minimal:

1 .

2.
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potential irnpacts to the
areas include:

Appendix 7-J
Probable Hydrologic Consequences

April 90, 1g9g

chemical quality of surface water in the permit and adjacent

3' The depressions created by subsidence are generally broad and changes inslope are not of sufficient tirg"it"Jr to cause ponding. This is especially truein the steep terrain tvpicir oiii;;;;mit and adjacent areas.lo

ia

ta

io

o

o

The overburden thickness within the present permit area is o to I soo feet. (ptate 7-4of this M&RPI' Maximum recorded cumutative subsidence within the permit area is o.sr feet.subsidence features in the area are associated with the coatoutcrop (l ggr Annuat Report and
Plate 3-3 of this M&RPI. Within proposed Federal Lease U-O24gl6 the thickness of
overburden is looo to 18oo feetand no coal outcrops occur (plate 74 otthis M&Rpl. The
effects of subsidence diminish with increased overburden thickness (Hustrulid, l ggol. Thus,
subsidence is not expected to impact stream flow pattems within proposed Federal Lease u-
024316' Additionatly, there willnot be any surface facilities or portals in the proposed federal
lease tco-op Mining company, 1992a1; thus, no disturbed areas will be created.

3.2.4 potential Chemlcal Ouanty lrnpacts

o

o

o

o

o
o

Increased acidity, totat srspended solids, and totat dissolved solids;
Contamination from hydrocarbon usage;
Contamination from rock dust usage;
Contamination from road salt and
Contaminadon from coal haulage.

As indicated in Sections
3'2'l' and 2'2'1 of this PHc, no significant impacts are expected to occur to the acidity of
surface water in the perrnit and adiacent areas as a result of co€p mining and reclamation
operations' Likewise, no significant impacts are expected to occur to TSS concentrations in .
t hepe rm i tandad jacen ta reas (seeSec t i ons3 .2 .2and3 .2 .3o f t h i sPHCt r , . . . t ' - . , . J ;

,-.. . ..-, rVE:

ii:.i I
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Historic TDS concentrations downstream of the mine water discharge point arsgenerally lower than those found upstream. Average quarterfy TDS concentrations for BC-l
and Bc-2 measured during 1991 were 783 and zg3 mg/|, respectively. The 1o mg/l
difference in means was determined statistically insignificant through application of a
student's t-test (EarthFax Engineering, 19g2 p. 2-61. The average TDS 

"on""n,rationmeasured during 1991 at the NPDES discharge point is 371 mg/|, which is significantly tess
than either Bear Creek average TDS concentration ( I gg I Annual Reportl. These data indicati
that mine water does not decrease the quatity of the surface water in the area.

subsidence due to mining within proposed Federal Lease u-o24316 is not expected
to impact strearn flow and no disturbed areas will be created within the lease due to mining
activities (section 3'2'31' Thus, impact to TDS concentrations is not expected to occur due
to mining in this lease area.

Thepotentia|impactsofhydrocarbonusagearecontamination
of soils and surface water resutting from spillage of hydrocarbon based products during
maintenance of equipment or from tank leakage due to rupture of the tank. These potentia]
impacts are presently being prevbnted and rnitigated through the co-op Mining company
sPcc Ptan (19921' These mitigations have been discussed in greater detail in section z..z.g
of this PHC' As a resutt of the implementation of.this spcc ptan, the probability of spills and
leaks of hydrocarbons contaminating the soil or surface water is low.

Rock Dust usage lmoact' The use of gypsum rock dust for the suppression of coal dust in
the mine rnay potentially increase the suffate and TDS concentrations of the water ffowing
into the mine' Mine water which has become enriched in the rock dust constituents wilt
increase the concentrations of those constituents in surface water when discharged. until
recently' co-op Mining company used a nongypsum rock dust. ln 1ggo, use of gypsum rock
dust began.

jjf [! 2 i(;:4
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Co-Op Mining Company
Bear Canyon Mine Appendix 7-J
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During January and March, 1992, TDs concentrations of 
'discharged 

mine water
exceeded the NPDES Permit guidelines. Gypsum used in rock dusting is considered to have
contributed to the high rDs concentrations. co-op Mining company no longer uses gypsum
dust in the Bear canyon Mine (co-op Mining company, l gg2cl. Due to the relative dryness
of the mine' no future increase in TDS or sulfate concentrations in the mine discharge water
is expected.

Road saltino lmpagL co-op Mining company utilizes salt to maintain the roads within the
perrnit area in the winter. Road salt could contaminate the surface water if sufficient amounts
of salt were washed into the creeks.

co{p Mining company sarts z,l oo feet of road

ffiffi
and not fikely to occur for the foflowing reasons:

control area.

salt is stored by Ernery county outside the permit area.
Mild winters have minimized the need for road sart.

coal Haulaoe lmDact' coal is presendy haded from the loadout facility by irdependent

o i"1* 
firms' surface water cotrld bo impasted by coal spi[s that would either fall directly- 'nto Bear creek or be washed down into ttre creek during a storm event. These spills coutd

Tut 
due to a vehlcle accident involving a coal truck, or through failure to close ths coal

hoppers on tho truck.

No vehicle accidents have occurred in which coal has been spilled and no coal spills
have occurred o'utside of the sediment control area. All coal spills that have occurred have
been due to failure to close the hoppers on the trucks. These spilt: 1verd....q$gttl=gtq-

1.

2.

3.

lie with the sediment
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thoroughly cleaned (co-op Mining cornpany, 19g2al. Thus, the impact of spills related to
coal haulage is row, and the rikerihood of occurrence is row arso.

In addition to spills, wind may carry coal dust or smalt pieces of coal from the open top
of the coal truck into creeks near the road. The potentiat impact from fugitive coal dust ispresumed to be insignificant due to the srnatl arnounts fost during haufage in the permit and
adjacent areas.

3-2-s potentiar surface water ouantity tmpacts

surface water availabitity rnay possibly be diminished through subsidence due to thepulling of pillars' surface water arrailability is increased in Bear creek due to mine-water
discharges.

There is no evidence of surface water loss or diminishment retated to subsidenc.e at
the Bear canyon Mine (chapter 3 of the M&Rpl. when subsidence occurs in the wasatch
Plateau area' the cracks seal rapidly (DeGraff, l gz8r, preventing the deep percotation and
subsequent loss of water previously destined for springs and other water sources. Therefore,
the probability of surface water availability being affected by the subsidence is low (see also
seciion 3'2'3 of this PHcl. subsidence is ulrguu,ery monitored under the subsidence
monitoring plan (Chapte r I of this M&Rpl.

The effects of subsidence within the proposed Federal Lease u{,z4gf 6 are expected
to be less than those experierrced within the present permit area due to the greater thickness
of overburden and lack of coal outcrops (section 3.z.gl. Thus, impact to surface water
availability is expected to be less than that experienced in the present permit area.
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4.0 GoNCLUSIONS

The potential impacts of these mining operations upon the hydrofogic balance are
summarized in Table 4'1' All of the potential impacts of mining on the hydrotogic balance are
being properly monitored and mitigation plans have been implemented.
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TABLE 4.1

Summary of Potentiaf lmpacts and Mltlgations
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Potentiaf lmpact Potential Effect Potentlal
Magnltude
of lmoact

Probabllity of
Occurrence

Mitigation
Measures

Leaching of acid- or
toxic-forming materlals

Degradatlon of surface and
groundwster quality.

Low Low Monltorlng, materlals
handled ln approved
mann€r,

Groundwater
avaflabilitv

Decrease ln sprlng flow due to
subsldence

Low Low (no hlstory
of lmoactl

Monltorlng

Groundwater
avaflabif iv

Interceptlon of perched
oroundwater bv mlne worklnos

Low Hlgn (ongolnsl Monftorlng

Grorundwater
availabll iw

Removal of water wlth coal Low Hlgh (ongolngl Monltorlng

Groundwater quality Decrease In quallty due to
leachlno of rock dust

Low Low (Dryness of
mlnel

Monltorlng, dlscontlnued
use of ovosum rock dust

Groundwater quality
I

I

Decrease In'guallty due to
hydrocarbon usage

Low Low Monltortng, SPCC plan,
Inspectlons and
malntenance

-

Soigr.ent fiet8
i  r - - l  i r
|  ' -  l : . , .  .
I  f ' J  I  l i l ' : ' ; .

Increase In TSS Moderate Low Sedimentation ponds,
diversions, lnterlor
sedlrnents, control,
monltorlno

'lrR
6iI i Damage to downstr€am arees Moderate Low Sedlmentatlon ponds,

dlverslon. monltorlno

,iio,i,ron
I r !

Damage to stresms duo to
subsldenca

Low Low Protectlon of perennlel
gtreams. monltorlno
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Summary of Potential lmpacts and Mitigations
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Mltlgatlon
Measures

Groundwater quality Decrease ln guallty due to road
saltlng

Low Low Sedlmentation ponds,
monltorlng, storlng of salt off
slte by County

Surface water quallty Decrease ln quallty due to
leachlng of rock dust

Low Low Monitorlng, discontinued use
of gypsum rock dust

,Surface water quatlty Decrease In quallty due to
hydrocarbon usaoe

Low Low Monltorlng, SPCC plan,
lnspectlons, maintenance

Surface water quallty Increase In TSS due to coal cpllls
and wlnd blown coal dust

Low Low monitorln g, sedimentation
_pgn4s

Surface wat€r qualitv Decrease in water quallty due to
road saltlng

Low Moderats Ssdlmentatlon ponds,
monllorlng

t 
,*"tatdcquallty Increase ln flow of Beai Creek

due to mlne dlschargo.
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Brca Area F - oursLoPE oF ttppER s$oRAGE pAD & Doftrcasr PII.,E.

During conetruction of the upper storage pad (plate r-tcr 6ome filr
waa overcast down the face of the elope berow. Arso at tbe baee of
the criff there ie a pile of downcast materiar. The totar area is
approx o'24 acre6' The runoff vorume for this area ie calcurated
to be approx 0.03 acre ft.

sedinent and eroeion control is presently maintained with the
u6e of in-prace eroeion oontrol matting and vegetation. with the
e:ctension of sulvert. c-gu in 1gg2r part of the drainage from the
dowrcast pire wirr report to sedfunent pond A.

BTCR, trrEA G - FORItrL NCCESS NOno STfI',ffi BNEK

Thie area covers a atrip approx ZS ft
switchback of the portal accesa road.
vol'ne for thie area is calc'lated to
The area ie within AU-IS.

wide by 160 ft long at the

See' Plate Z-lD. The 
'nrnoff

be lees than 0.001 6ere ft.

Erosion and eedi-urent control is
vegetation.

perforned by established

LO /22  /e3
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BTCA ATEA tT - TAITK SEN{ ACCESS BOnI} CUr SIOPE EBOVE D-15U

This area, which ie approx 0.028 acrea (ptatee ?-1c and z-lg),
includes the cut srope of the Tank seam Accees Road adjacent to
ditch IF15u' The total flow from thie area is 0.0035 acre-ft. The
erope coneiets primariry of bedrock outcrop, minirnizing the
potential erosion on the slope. Areae wbere the elope demonetrates
a higb potential for erosion will be covered with eroeion control
matting, whicb will be maintaiued. Sediment and runoff wilt be
controlled by a silt fence placed in ditch IF15U ae shown oD plate

7-1c' undieturbed drainage from area Au-3 and road drainage wiII
aleo Pa88 through the eilt fence, with a maximum flow of 0.33 cf8.
A typieal silt fence installation is ebowD in Figure 7 .z-Ls.

BTCA Area r - oItTsr.oPE oF totfER rarK gEnu Accgss Ro[D rEAR rl5u

Thie arear aPprox 0-048 acrea (plates ?-1c and ?-18), includee the
minimal amount of disturbed filL on the outslope of the lower rank
Seam Acceee Road aeroa8 from IF15u and IF16U. fbe eeti-mated volume
of nrnoff from thie area is 0.006 acre-ft, with a maxi-mum slope

length of 10 ft- Erosion will be controlled by the placement of
erosion coutrol matting on the elope, which will be maintained. To
prevent excea8 water f rom croesing or saturating the f ill l Gr benr
will be maintained along the outer edge of the road, and tbe road
sloped away from the fill material.

4/2Ole4
L .  / | < D
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BTCA Area jl - rowBR rn$K sEo'{ nccEss RonD cur srtr,pE ABoItE D-16u

rhie area' which ie aPprox 0-026 acres, includes the cut slope
ajacent to ditch IF16U (plate ?_1E). The total nrnoff volume from
this area is eetimated to be 0.003 acre-ft. The srope consists
primariry of bedrock outcrop, rninirnizing the potential eroaion on
the elope' Areas where the erope denonstrates a high potentral for
erosion will be covered with eroeion eontrol matting, which wilt be
maintained' sedinent and nrnoff wilr be controlled by tbe
placenent of a eilt fence in ditch IF16u aa ehowD o' prate ?-18.
undisturbed drainage from area Au-2e and road drainage will also
Pa88 tbrougb the sirt fence, with a maximum flow of o.zs cfe. A
tlpicatr eilt fehee r.neta[ation re ehown in Figure r .z_LS.

4rrca Area'K -r ourtgLopE oF FT".r. rntn rRoutrD c_16u

Thig area is apProx 0.23 acrea, and includes the fitl outslope of
the lower Tank -seam Aceeas Road around curvert c-16u (plate ?-18).
The estjmated volume of rrrnoff from this area ie 0.029 acre-ft,
with a ma:<imum slope length of 90 ft. Erosion and runoff witt be
controlled by tbe placeurent of erosion contror rnatting on the
sropet which wirr be maintained. To prevent excesa water from
croesing or saturating tbe fill slope 1 d, berm wirl be maintained
arong the outer edge of the road, and the road.,qirr be 

"j;;;.drain water away from the elope.

4 /ZOle4
B.  c . 7K-9
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Brca Area L - u)t{ER nAltK sEnlt nccgss RoRo cur sropE ABolrE D-l?u

This area, which is approx 0.019 acres, incrudee the cut srope
ajacent to ditch D-l?u (Plate ?-18). The total runoff volune from
thie area is eetimated to be 0.002 acre-ft. The erope eonsiste
prirnarily of bedroek outcrop, nini^nizing the potentiat erosion on
the slope' Areas where the slope demonetratee a high potential for
erosion will be covered with erosion contror matting, which wirl be
maintained' sedirnent and nrnoff will be controrled by the
placement of a sirt fence in ditch D-l?u aa ebtrr on plate ?-18.
undisturbed drainage fron area AU-18 and road drainage witl areo
paBB through the eirt fence, with a maximun frow of 0.43.cfs, A
tlrpicar silt fence iustarlation is showr in Figure ? .Z-LS.

Bsca I'rea H - oursroPE 'oF FrriL rnEn lnoutD c-llu

Thie area ie approx 0-0{8 asresr and ineludes the fill outslope of
the lower Tank seam Aeceee Road around culvert c-l?u (plate ?-18).
The estimated volume of nrnoff from this area is 0.006 Ecr€-ft1
with a naxirnum slope leng'th of 50 ft. Erosion wirl be controrled
by the placement of eroeion cpntror natting on the slope, which
wilr be maintained. To prevent exceaa water from croesing or
saturating into the sloper E berm wilr be maintained along the
outer edge of the road above the elope and the road wirl be sroped
to drain water away from the fitl slope

4/20/e4 
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BTCtr Area H - cu' AltD Fr'.L s&opEs rr AREA AU-rc

;Thie area' which is aPprox 0-12 acrea, incrudes the cut slope
ajacent' to ditch IF18u and the cut and fill slopee in the three
switchbacke of the Tank seam Accese Road (ptate 7-18). The total
runoff vorume from this area is estimated to be 0.0rs dc'€-ft. The
cut slopes coneiet' primariry of bedrock outcrop, rninirnizing the
potential erosion on the erope- Area' where the cut and fir,l
sl0pes demonetrate a high poteutial for erosion wilr be covered
with erosion control matting, which will be naintained. sediment
aud'r:unoff wilt be controtled by the pracement of a eirt fence in
ditch IF18u as shown on Prate ?-18. undieturbed draiDage from area
AU-IA' Au-lc and road drainage will aleo paEE through the eilt
fencet with a rnaxiraum f low of 0. 65 cf s. A typical sirt fence

, 
inetdllation is ehowx in Figure ?.2-15. rn order to prevent rater
from saturating or croseing the firl slopes, berme wirl be placed
along the outeide edge of the road and the road will be eloped to
drain water away frorn tbe fill elopes. .

B$ca I'rea Q - ot'lfsroPE BErfif FrRsT rA![K stnu RonD stfrrc'B*c*

Thie area is approx 0.04 acrea, and includes the outsrope of the
first Tank seam Access Road switchback (prate ?-18). The estimated
volume of runoff from this area is 0.005 dcr€-ft, with a maxirnum
slope lengith of 15 ft- Erosion will be controrled by the placenent
of eroeion contror rnatting on the slope, which witrr be;iua..i,.nqiinea.

l'
I
l.

To prevent water from cro8eing or sarurating rhe p+dFdt:6{ffir;iil
be placed' along the road, and the road sroped .{ oteid Fepi{r l*"
f rom the f i I I  s lope. ,  ?

Fdilbffiiit,

7K-11  4  lZO /g4



I

l .
.

1e
I

BTCA ArEA-P - XAISK SEn}T ACCESS ROND TOPSOIL STOCKPrI,E

Thie area is approx 0-06 acreg (plate ?-18). The estjrnated volume
of runoff from this area is 0.008 acre-ft. Eroeion and sediment
will be controtled by a berm placed to totalry contain runoff from
the pire' The berm along the baee of the pile (approx. g0 ft
dietance) wilr be a mini-num of z ft high, with the ditch between
the berm and topeoil pite a miui-nun of 2 ft, botton width, a'Eumiug
lE:lv side slopee' Thie will allow the berur to contain a vorume of
0'011 acre-ft at the base of the piler providing adeguate
protection for tbe topsoil.

B'DC[' Area Q - UPPER rnxK sEN,t nctEss RonD cur sropE ABoITE lFzru

Thie area is approx 0.053 acres. rt includeg tbe sut srope ajacent
to ditch D-21u (Plate ?-18). The totar nrnoff vorume fron thie
area is 'esti-mated to be 0.00? ocEe-ft. The elope consists
primarily of bedrock outcrop, ninLmLzJ.ng the potential eroeion on
the slope' Areas sbere the slope demone.trates a higb grctentiar for
erosion wirr be covered with erosion control matting, which will be
maintained' sediment and runoff will be cpntrolled by the
placement of a silt fence in ditcb D-21u as shown on plate ?-18.
undieturbed drainage from area Au-lA and road drainage will also
pas8 through 

.the silt fence, with a maxirnum f low of 0.14 cf B.
Runoff sill also pa'6 through the sirt fence adiefgF:! .tg,."Fdrg!&

d.--:i-i rVE:l?u prior to eutering the natural drainage charf,E1.e"r=#{yprp.r
silt fence instarlation ie ehown in Figure 7 .z-L[..'i jf. I 2 

'irl), 
I' v "& ' L - * - ' - ' - = t
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BTGB Area R - UPPER rA''K sEN't tcc'ss Ro^rt cur sr.op' ABogE D-z2rI

This area is approx 0'06 acres- rt includee the cut elope ajacent
to ditch D-22v (Ptate ?-18) - Tbe totar runoff vorume from thie
area is estirnated to be 0.00g .cr€-ft. The sl0pe consists
priruarily of bedrock outcrop, minimizing the potential eroeion on
tbe elope' Areas where tbe alope demonetratee a high potentiar for
erosion silr be covered with erosiou cpntror matting, which wirr be
maintaiued' sedinent and nrnoff rLll be controrled by the
placenent of a silt fence in ditch D-22v aa shown on plate ?-18.
undisturbed drainage fron area AU-l and road drainage wirr arso
pa''' through tbe sirt fence, with a maximum f_row of o.7z efs. A
tlrpical sirt fence ineta[ation is ehonn in Figure 7 .z_Ls.

BTCA ANEA 8 - OUISIOPE dr Fr".L EREA ENOInID G.23U

Thie area is approx 0.0? acrea, and includee tbe fitl outalope of
the upper Tank seam Accese Road arouud curverts c-zzv, c-2.3u AIID c-
24v (Plate ?-18) ' The esti-mated volune of r'noff from thie area is
0'009 acre-ft' with a maxi-mum slope rengrth of 3s ft. Erosion and
ntnoff will be controlled by the pracement of eroeion contror
matting oD the slope, which witl be naintained. To prevent excesa
water from croeeing or saturating the filr alope' ,. berm wilr be
maintained arong the outside edge of the road and the road wi.IJ. .be
sroped to drain water away from rhe fiu erope. 

--'t:.;*'riii.Jl-
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BTC* Area T - UPPER rAIsK st*tt AccEss RoAD cur sropE eBovE D-23u

This area is approx 0 ' 02 acrea. rt incrudee the cut alope ajacent
to ditch D-23u (Ptate ?-18 ) . The total runoff volurne f rom this
area is estimated to be 0.0025 dcr€_ft. The elope consiste
prirnarily of bedrock outcrop, rninirni zLng the potentiar eroeion on
the elope' Areas wbere the elope demonetrates a higb potentiat for
eroeion will be Govered with eroeion control matting, which wilr be
maintained' sedirnent and nrRoff will be controlred by the
pracenent of a eirt fenee in ditch IF23u aa eho,or on prate ?-lE.
undieturbed draiuage from area Au-28 and road drainage will aleo
pa88 through the eilt fence, with a maximun flow of o.ss cfa. A
tlpicar eirt fenee instarration ie shown in Figure ? .z_LS.

B.ICA Area J - TAIIK SEtr}T FoRTeIl PeD

Thie area ie approx 0.43 acree. It Lncludee the Tank Seam portal
pad and adjacent eut elope, ae well as the area around the conveyor
belt and borehole etructure (plate ?_lE). The total nrnoff volurne
from this area ie estinated to be 0.0s acre-ft. Erosion and
sediment will be controlled using silt fences placed in Ditch IF14D
prior to the inlet of curvert c-12D and a eilt fence placed below
the bett and borehole stnrcture prior to the outret of c-tzD (plate
7-18) ' A tlpicar sirt fence instarlation is shown in Figure 7.2-
15 .

o B .  c . 7K-14 4/20 /e4
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RECI,AT}fED AREA BTCJ\

'  This section discusaes the recraimed areaa for which runoff
will be treated by alternate BTce controls, rather than a sediment
Pond' Alternate controre will be used due to the remoteneaa of the
disturbed area from the sediment ponds. The purpose of this BT..A
control is to control nrnoff from the areas in order to minfunize
and reduce contribtutions of sugpended sou-de, mini-mize erosion to
the e:ctent possiSle, and enbance stability of the reclaimed area8.
Areas are delineated according to the trT)e of B$cA treatment to be
ueedr and are shown on pratee 3-2, poet-uining Topography.

BBEA '1'

This area includee all of the disturbed. area shown on plate 3-
2E' whicb is the affected area of the Tank seam Acceee Road and
Tank seam Portral Pad. The B$qa contror for B$cA -1- areaa will be
the use of eroeion cpntrol matting, a8 deecribed in section 3.6.11.
The matting will be maintained until revegretation effor:ts
demonst'rate that the vegetative cover is adequate to meet
vegetative and runoff control requiremente for bond release.

B .  e . 7K-1s 7/os/e4 
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REVISED HYDROGEOLOGIC EVALUATION' 
OF THE BEAR CANYON MINE PERTVIIT
AND PROPOSED EXPANSION AREAS
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1 .1

1.O INTRODUCTTON

Scope

This report is an evaluation of the potentiaf for operations at the co-op Miningcompan-y Bear canyon Mine to affect water quatity and quantity at Birch and Big Bearsprings' The report also addresses revisions to the Bear canyon permit are,ato allowincorporation of new Federal coat leases u{24316 and u{2431g, and the potential impactsthat the lease expansions may have on the springs. This document is intended to supersedea previously-issued hydrogeologic evaluation report (EarthFax Engineering, lggl), which isherein updated and supplemented with additional hydrogeotogic and water-quality data.

The work performed for this evatuation inctuded: -

1 )

2l

A review of technical literature from the
the Utah Division of Water Resources,
Division of Oil, Gas, and Mining.

United States Geological Survey and
and permits on file with the Utah

Visits to the mine site to evaluate springs, collect historical spring flow data,
tour accessible underground workings to evaluate groundwater inflow, and
conduct preliminary water quarity assessments (pH, temperature, and
conductivityl of all accessible water sources.

3) A search of surface water and
Division of Water Rights for the

groundwater rights recorded with the Utah

M{COR,PORAtrIBD
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This report is divided into six sections, incruding this introduction.
description of area hydrogeology, section 3.o is a description of monitoring
and groundwater sampling, and aquifer testing is summarized in section 4.o.

R evised H ydros e "' "fl ??H,l;l
April 26, 1gg3

Dis'cussions with co-op Mining representatives concerning historic groundwater
inflows to the mine and the general operational history of the Bear canyon
mine.

Analysis of monthly precipitation, stream flow, spring flow, and geochemical
data derived from monitoring stations in the vicinity of the Bear canyon Mine.

Incremental drilting and aquifer testing of three borings frorn the mine floor tothe Mancos shale, and comptetion of the borings as rnonitoring wetts.

Installation of dedicated purging and sampfing systerns in the rnonitoring we's,
and collection of groundwater quality samples.

I
Section 2.O is a
well instaliation

and

6.O.
recomrnendations are presented in section 5.o, and

I 1.2 Background lnformation

The Bear Canyon Mine is focated near the
Field in Bear Creek Canyon, a tributary to Hunti

t is located approximately 9.S mites west of Huntingt i utah.
fi f'ffi s{bfi erug'b-il,h*fit"

coal mining in the region of the study area began in the early l goo,s. Miningoperations have been or are presently being conducted by u.s. Fuet at Hiawatha, by plateau
Resources at wattis' and by co-op Mining company in the Trait canyon and the Bear creekcanyon' Atl of these operations have intersected the faults with which Big Bear and Birchsprings are associated, atthough the co-op Mining company Trail canyon and Bear canyonoperations are closest to the springs. The Trail canyon Mine discontinued operations in late1982 and has'since been sealed; operations have been continuonrs at the Bear canyon Mines ince 1982.

r,ntne
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Revised Hydrogeologic Evatuation
April 26, 1gg3

2.O HYDROGEOLOGY
2.1 Climate

The Bear canyon Mine permit and adjacent area (referenced herein as the study areal
are located near the eastern margin of the wasatch plateau. Elevations within the study area
range from approximately 6,500 to over 9,ooo feet above sea level. This elevation range
results in a significant variation in average annual precipitation amounts. At the higher
elevations of the wasatch Plateau, the average annual precipitation exceeds 4o inches.

Precipitation data has been cotlected at the Bear canyon Mine since August 14, 1gg 1 .
Because the period of Bear Canyon Mine precipitation records is short and because the data
i3 collected at only one location, data from five surrounding precipitation recording stations
were averaged to provide a more representative estimate of precipitation across the study
area' The stations used in the averages are the NoArA weather stations at Hiawatha and
Electric Lake and the scs sNowTEL stations at stuart Ranger station, Red pine.Ridge, and
cottonwood-Mammoth (Figure 2'u- The Bear canyon Mine data, rnonthly precipitation data
from each of the five stations and monthly five-station precipitation averages are presented
in Appendix A.

2.2 Geology

2'2'1 General' Table 2-1 is a summary of stratigraphic relationships of the geologic
units in the study area' The stratigraphic seguence of the rower cretaceous-to-tower Tertiary
section in the area suggests a regressive trend, from marine (Mancos Shalel, through littoral
and lagoonal (Btackhawk and star Point Formations interbedded silt/mudstone and sandston€I,
to fluvial {Castlegate Sandstone, price River Formation,

o nd congromeratesl, and racustrine (Fragstaff umest

o

o

o

o

a

o

a

2-1

'm$eoffiiD

-UNfsp$

tlrerr f,nzsnorr On_ Ges Alro lvrnrwc

o 47L



l;
l l '

, j
\

\,iai'v
./[ '.t;.:

-.f l;.. ,t

WITr,5,

'r;i\

( r=- )

) - ' (

i.'.-s

p
I
I

t

t

I
I
I
tMILES

z
R
O
Ftrtr
O
F

H
U

H
3

F
U

E
F
o
B

5a
Location of precipitation Monitoring Stations.FIGURE 2-1 .



Table 2-1

stratigraphic relatioruhips, thicknesses, lithorogies, and water-bearing characteristicsof geotogic units in the upper drainages of H.i"tingon and cottonwood
Creela (adapted from Stokes, fgO+l

Synem
Lithology and watcr-bcaring charrterittics

Ouatemery Alluvium and colluvium; day, silt, rand.gravel, and boulden; vielii *."1'."
1Pring that may oeasc to nor in'f"t"SUmrner.

Tertiary tghagoYa-dense, drerty, lacustrine lime.none with rcme interbcddeO thin gnyand grcerryray shatc; tight-red or-;;dlr-
TTgrs siltstone at-basc- in somi'pii*r;yieldr warar to springr in 

"pr"no-"L.(Sec tabtc gJ

Variegntrd rtrale and mudstonc with inter-
ll* .of lan-rofny randstone;-aii"or
fluvial- rnd lacusiinc originlyiel&-*",
to springs. (Sec tabte g.l 

-

Grav*obrown, fineto€ace, and ;glornc_rrtic f,'uvial sandstonc *it it ir"
F*.of gray stratc; vhtds r,aier;b#;
locally.

Tan:to+rorrn f,wbt sandstone and oo*gl,tr1llilgr-. gq in nrort-"Grles,
yiel& water to springs localtv.

Oetaceour Tan-togray discontinnous sardstor* *a
15111p59ors -*,"to urr eoJ-uecs;
:ll qf rnarginat marine and patudaf orbii!locally scour-and-fir de#;-"i' i',it"rsand$one within f* p"-,""ui""ti.
mentt; yields rv?ter to ipringrs 

""0 
*rrmines, rna inf y where fr."n;;;, J"i".il.

Ughtjray, rvhatc. massive, and thin$edded
11dP*:--grading Oor.rnwarO 

-fn"r- 

"T?ssif diff-formiig unit 
"t 

tf," top tothin inrerbedded sanaston, ,na ,Utl atthe - base; all of rnarginat marine 
- 
anO

53l-lll"; yierds u€rer to sprins andminer where fractured 
""a i"inilal

Olkgmy 
-rmrinq strale with thin, discon-tinuotts layers 

'ot 
orav lirrroe+^^- --^:and

locally.
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with the three star point sandstone units has been d

R evi sed H yd ros e ", "f:?ilh J;l
April 26, 1gg3

Plate 1 'depicts surface outcrops and geologic structures within the study area.Regionally' the strata in the study area.dip to the south and southeast at an angre of two tothree degrees (Brown, et al-, 19871; this dip direction was confirmed by the stratigraphyobserved during in-mine drilling conducted for this study, although dip angles determined fromin-mine drilling ranged from o-44to 1.47 degrees. As shown on prate 1, the Bear canyon andTrail canyon Mines are located in a complex graben bounded by the pleasant Valley Fault (on
the westl and the Bear canyon Fault (on the east). Verticat disptacements on both fautts areapproximately 1OO-1 50 feet. Brown, €t al. (1gg7) describe a shattered zone within thegraben' approximately two miles north of the current northernmost extent of the Bear canyonMine' ln the portion of the graben within the permit area, only rninor faulting (vertical
displacernents of 20 feet or lessl has been identified, with the exception of the Blind canyonfault (Ptate 1l' which is estimated to have approximately zzo feet of verticat displacement(down to the west) in the vicinity of the Bear canyon Mine (co-,op Mining company, l ggoa).

The major coal-bearing unit of the wasatch plateau coat Field is the Blackhawk
Formatiol' ln the Bear Ganyon mine, coal is removed from two seams within the Blackhawk
Formation: the Blind canyon seam is'approxirnately 1oo feet above the Btackhawustar point
contact and is continuous throughout thg n3rmit area; the Hiawatha seam thins and (in ptaces)pinches out' and lies in direct contact with the star point Sandstone (co-op Mining company,1990a).

.Descr ipt iveloggingandaquifertest ingwas
conducted in three in-mine drill holes instatled as part of this study. During the investigation,
it was reveated that the star Point sandstone beneath the permit area is comprised of three
separate sandstone units fin descending order: the spring canyon, storrs, and panther
Tonguesl interbedded with two mudstone units (inferred to be tongues of the Blue Gatemember of the Mancos shale)- In this report, the mudstone tongue between the spring
canyon and storrs is termed the Mancos No. 1 mudstone, and that between the Storrs and
the Panther is termed the Mancos No. 2 mudstone. A simitar-i

I
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I
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s'w' and scofield s'E' quadrangles, immediatety north of the study area (Doelring , 1gzzl.Characteristics of the three Star point Sandstone aquifers are summarized in Section 2.5, andstratigraphic logs are contained in Appendix G.

2.3 Surface Water

2'3'1 Hvdroloqv-' Most of the study area is drained by two canyons, Trait canyon (onthe westl and Bear canyon (on the eastl. several sma[er canyons drain the remainingsoutheast portion of Bear canyon permit area. The Trail canyon and Bear canyon drainagescontain intermittent streams, while the small drainages in the southeast portion of the permitarea contain ephemerat streams- These streams discharge to Huntington creek, the majordrainage in the area.

The tributary streams primarily flow during the snowrnelt period. From 6s to gopercent of the annual discharge at the Huntington creek gauging station (rocated near theutah Power and ught diversion for the Deer creek power plantl occurs during the snowrneltperiod from April through July (Danielson, et al., 1gg1r. Frow records for the period from1981 through 1983 and 1985 were obtained from utah power & ught. Data forthe rgg4-1985 water year are not available. Flow records ro.tsgo through september, lggl wereobtained from the u'S'G's' water Resources DMsion. stream flow data are summarized inAppendix B.

Dan ie tson ,e ta t . ( t 981 lconduc tedsu r facewa te r
sampling of flows from selected streams in the study ar'ea. The waters sarnpted at theHuntington creek gauging station were predominantly a calcium-bicarbonate water type.waters sampted from the tributaries of Huntington creek were predominantly a calcium-,magnesium-bicarbonate water type. During periods of low flow, the concentrations of sutfateinthetributariesWereuptotentimesgreaterthaninHuntimiffi*iiffi:
a l . ,  1  981  l .

.[.JN | 5 Fg3

o
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stream water monitoring points BC-1 (upper Bear Creekl and BC-2 (Lower Bear creeklwere monitored for stream flow six and seven times, respectivety, during the period fromFebruary through Novemb er, 1990 and average ftow rates are presented in Tabre z-2. During199o average flow rates increased by 1 2 gpm from Bc-l to Bc-2. water samples werecollected from both Bc-l and BC-Z three and four times, respectively, during l ggo (cqop
Mining cornpany' 1990b) and averages of these data are presented in Tabre z-2. Theseaverages were examined using a student's t-test to test the hypothesis that the differences
between the mean vatues for BC-l and the mean values for BC-2 are insignificant. The t-testfor difference in means is defined by the foilowing formula:

=  X t - X 2

where

( l = N, srt * Nesz2
T[FT;-,

+.+

with: Nl
xl
S1

and N, = number of sampres from the two popurations,and X, = the means of tf; n^r;;oputations,and sr = the standard oeviaiio-n; 0f the two poputations.

lf the absolute calculated t value is less than the table t value, the oirierence in the means ofthe two data sets is considered insignificant (spiegel, 19611. Table 2-3 presents the resultsof the statistical analysis- .A,ccording to the student's t-test, the means of the l ggo
parameters for Bc-l and BC-2 displayed in Table 2-z arenot significantly different. Thus, thedata suggest that there is no significant difference between the surface water coilectedupstream from the mine at Bc-l and the surface water coilected downstream from the mineat Bc-2.

Prior to 1991' atl water inflows to the mine were used in mining operations, and nodischarge was made to the surface- Increased rnine water inflow as devefopment continuedto the north made it necessary to begin discharging toor,r r€il gil rg ru 
l(,trr-rer€ret(.$IJ:lgJ*_p_.ufi0g _ 1.gg_1 ,

H::: :T"'d' T :'il";' J:: Hff il:: i : l.i ilJ
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TABLE 2-2

comparison of rg90.and rggr surface water Monitoring
Results for BC-l and BC-2

BC-1 BC-2
1 990 1  991 1 990 1  991

Avgrage Flow Rate (oomt 32 27 44 100
Average pH 8 .1 8.O 8.2 8.O
Average Specific
Conductance (mmhosl

1 392 971 1 170 837

Average TSS (mg/ll 1770 623 17  12 342
Average TDS (mg/ll 1  361 783 1 066 793
Average Fe (mg/ll 4 .1 26.3 3.9 4.O
Average Oil & Grease
(mgfll-

<5 <5 60 <5

nNaQRrcRAillE
EFFECIT\{E:

IIrAlt Dnrspw Ou- Ges Arrro llfnmrc

o

2-7

r |  F'F'



TABLE 2.3

Results of t-Teet for BC.l and 8C.2, lgg}

g ro
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E6.
6x
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.tt
=.
N
o,
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(o
G)

N
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@

rrl t (table)
(bl t (tablel
rcl t (table)

1,78  (Sp lege l ,  19611
1 ,94 (Spiegel ,  1 961)
2 ,02  (Sp iege l ,  IgG1I

'.I
o

I

BC-1 BC.2 Combined Statistics
Parameter Mean Standard

Deviation
Mean Standard

Deviatlon
q t  (calc.) Signi f icant 7

Elofry Rate (spm) 32 17 44 22 21 ,69 0.9 g f. l No
pH 8.1 0.08 8.2 0.1  6 o.14 1 . 2 5 1 . 1 No
Specif ic Conductancs
(mmhos)

1392 1114 1170 772 934 0.42( ' l No

TSS (rytg/ll 1770 2781 17 12 2493 3100 0.02lb l No
TDS (ms/l) 1 361 1 592 I  066 1 373 17 40 0.22lb l No
Fe (mg4l 4 ,1 5 .8 3.9 3 .5 5.49 0.07lbl No
Oil & Qeass (mglt) <5 0.00 60 120 120 0.5 g lol No
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During the period from May through october 1gg1, Bear creek stream flow wasmeasured seven times' Average stream flow increased from upper Bear creek (Bc-l ) toLower Bear creek (Bc-21 by 73 gpm (Table 24l due to discharge from the Bear canyon Mine.Surface water samptes were collected quarterly from both Bc-1 and BC-2. utilizing thestudent's t-test defined above, the 1991 data suggest that the one significant difference
between the surface water cotlected at Bc-l and at Bc-2 is the increase in ftow rate due tomine water discharge from the NpDES discharge point (Tabre z4r.

Flow rates above the mine water discharge, specific conductance, TSS, and TDSconcentrations generally decreased from | 9go to I g 9 I . Totaf precipitation measured at RedPine Ridge and Mammoth-cottonwood afso decreased from 26.20 and 22.30 inches,r'espectively in rggo, to 13.2o and 6.oo inches respectivery, in r9g1 (Appendix Al. Thedecrease in precipitation caused a decrease in both runoff and recharge to springs. In turn,the erosion of'sediments due to runoff decreased and likety caused the decrease in chemicaland sediment concentrations. During November 1 ggo and February 1 gg 1 , chemicalconcentrations in both Bc-l and BG2 increased to severattimes the concentrations detectedthroughout the batance of each respective year. The fact that this increase occurs bothupstrearn and downstream of the mine suggests that it is not retated to mining activities.

The mine water discharge typically has a pH of 7.g and a specific conductance of 546mmhos' The TDS and TSs concentrations average 371 and 13 mg/t, respectively. lronconcentrations are typicalty o' 1 1 mg/l and oil and grease are usually less than detection.
These concentrations are generally less than the corresponding concentrations at both theupper and lower Bear creek monitoring stations (co-op Mining company, 1 gg l l. Thus, it isunlikely that the mine water discharge decreases the quatity of water in Bear creek.

Mine water coilected in sumps in the rnine i
monitored according to guiderines in NpDES permit num

and is
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TABLE 24

Results of t-Test for BC.1 and BC.Z, 1gg1
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BC.1 BC.2 Combined Stat is t ics
Parameter Mean Standard

Deviation
Mean Standard

Deviation
o t  (ca lc . l S ign i f icant  7

Flow_Rate (gpml 27 I 100 78 60 2.30|. f Yes
PH 8.0 0 .1  0 8 .0 0 ,1  0 0 .01 0.001.1 No
Specif ic Conductance
(mmhos)

971 747 837 811 979 0.2 6 ( .1 No

TSi (mg/) 623 913 342 299 784 0.5olb l No
TDg (ms/t) 783 633 793 679 758 0.02lb l No
Fe (ms/ll 26 .3 49 4 ,1 4 ,7 40 0.7grbr No
Oil & Grease (mgll l <5 0.00 <5 0.00 0.00 0.00lb l No
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identified as having a combination
area, perched zones exist in the
Blackhawk Formations.
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of perched and regionat water tables. In most of the study
North Horn, price River, castlegate sandstone and upper

of January and March, 1992, TDS concentrations measured at the NpDES discharge pointexceeded the maximum allowable concentration of 2,ooo lbs./day. This increase wasattributed to localized sulfur-bearing minerats in the mine's 3rd west section and the use ofgypsum rockdust in the mine (Co_Op Mining Company, 1g92a!, which began in lggl (Co-Op
Mining company' 1992b)' This pr.oblem was corrected by using lirne dust in the activesections of the mine' The 3rd west section is not presentry active. should mining resume
in 3rd west' discharge from that part of the mine will be restricted (co-op Mining company,
1992a1 .

2.4 Groundwater

- The groundwater system in the study area has been investigated by Danielson, et at.(1 98 i l' co-op Mining company (1 9861, and Montgomery (1gg 1). The recharge, movement,
and discharge of water within the groundwater system is dependent on climatic and geologic
conditions in the study area' Although groundwater occurs in all of the geotogic units tistedin Table Z-1, none of the units are saturated everywhere (Danielson, et al., lggl).

' The formations in the study area have been

Although a regional aquifer (termed the star point-Blackhawk Aquifer by Danielson, etal" 1 9811 has been proposed for the area, in-mine drilling and aquifer testing conducted forthis study indicate that the three aquifers within the star point sandstone have individual
static water levels' Further, in the southernmost hole (DH-31 none of the three aquifers are

o fufly saturated (Figure 2'2't- The fact that the starJoint,,.aquifers are_ shvdraulicallv distinct (a sinsle water tabte does not tran""+ irWgn+g

o
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by Danielson, et-at- 19811suggests that the'regional. aquifer in the study area is actuaftylocated berow the star point/Mancos share contact.

2'4'2 Recharqe' snow at the higher etevations provides the greatest source ofgroundwater recharge' Deuterium analyses of groundwater in the region indicate that most,if not all' groundwater is derived from snowmelt (Danielson etal., 1gg1l. The percentage ofwater derived from snowmelt which recharges the groundwater system versus that whichruns off to stream flow is controlled by the surface relief, the permeability of exposed strata,the depth of snowpack, and the rate bf snowmelt. The highest recharge occurs in areas oflow surface relief and on formations which have high permeability from fractures and/orsolution openings.

In the study area' the criteria which encourage recharge from snowmett are typical ofthe areas of exposed North Horn and upper Price River Formations. The main recharge areato the groundwater bystem in the area of the Bear canyon Mine is expected to. be theshattered'zone identified by Brown, et al- (19871 in sectio n l, z,and the north half of section1 l ' in Township 1 6 south, Range 7 East (Plate l l. An additional area of recharge coufd afsobe expected in the southern half of section 1 1 and the northem half of section 14, due to thesurface exposure of North Horn Formation (plate l l, however, this area is not as highlyfractured as the area to the north.

outcrops within the perrnit area include the price River Formation, castlegate
sandstone' Blackhawk Formation, star Point sandstoo€, and the Mancos shale. Danielson,
et al' (1981 I indicate that recharge to the Blackhawk-star point aquifer from direct infittration
of snowmett to formations which outcrop below the North Horn Formation is small incomparison to recharge through low relief surfaces on the North Horn Formation. tn the studyarea' low-relief exposures of formations below the North Horn Formation and above the coat

: - : : : : : : : : I i : :edd1eto thesteepnessof thecanYonI i? ! - t9 r recharge
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co-op Mining company has conducted spring and seep surveys of the perrnit andadjacent area and has identified three springs and two seeps which occur above the coalseam' These water sources are located in the northern part of the permit and adjacent area.As shown on the water rights map (Figure 2-31, no groundwater rights are found on the ridgeoverlying the Bear canyon Mine. The only groundwater sources identified in the southernportion of the permit and adjacent area are Big Bear spring and Birch spring. These springs
are located approximately 5oo feet below the Blind canyon seam rnine ftoor, and issue fromthe contact between the Panther Tongue of the star point sandstone and the Mancos Shate.The limited number of springs which occur in areas which overlie the mine is further indication
that only limited recharge occurs in the Bear canyon permit area.

' 
2'4'3 Movement' The mov.ement of groundwater in the study area is strongtycontrolled by faults and the dip of sfiata. Most of the water movement in the study area is'through fractures' fautts' and partings betweenthe beds (Danielson, etal., lggl). Accordingto Danielson' et al' (1981)' a portion of the'snowrnett recharge water is discharged close tothe original recharge source' where the-downward movement of water is impeded byirnperrneable beds of shale or rnudstone. lf lateral movement occurs close to the canyonedge' this movement continues untit the land surface is encountered and discharge occursas a perched spring' lf the movernent occurs on the interior of the mountain, the lateralrnovement continues until other vertically permeable lithotogies or zones of fracturing areencountered.

Fracture-enhanced permeability allows water to pass vertically through strata whichwould norrnally impede flow' Depending on the extent to which the fractures areinterconnected' vertical groundwater flow can be timited to a short distance, or it can extendto the regional water table (see Figure 2-4'1. Lines (1gg5l indicated that for thehydrogeologically simita r area of Trait Mountain (south of the study area), despite a thicksection of very row-permeabirity rock, some hydrauric
aquifers and the proposed regional aquifer; such tra
flow from perched aquifers to the regionar aquifer al the
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Bear Canyon Mine Appendix 7-N

Revised Hydrogeologic Evatuation
Apri l  26, 1gg3

r---_

2'4'4 Digcharll9' Groundwater naturally discharges through springs, seeps, and byevapotranspiration' some discharge from the groundwater system in the mine area may occureither by flow in the faults and fractures out of the Huntington creek drainage or assubsurface flow to alluvial fill in the canyons, although such flow cannot be quantified. Themaior source of quantifiable discharge is springs. within the area of the mine, two majorsprings have been identified: Big Bear spring and Birch spring. Two additional nearby springs
frie Fork and uttle Bearl have been identified outside the Bear canyon Mine perrnit area. Thelocations of the springs are shown on Figure 2-S.

Big Bear spring (maintained by the castte Valley special services Districtl discharges
from three prominent joints. Birch Spring (maintained by the North Emery Water UsersAssociationl discharges from a normal fault which has approximat ely 2ofeet of vertical
displacement' Both springs issue from the lowest sandstone unit of the star point sandstone(the Panther Tongue), where the Mancos shale serves as a barrier to downward movement
of groundwater {Montgomery, 19911. Tie Fork is not a true spring, but two.ftowing

::*.nttical 
boreholes which have been devetoped by the castle valey special servicesL'lsrnct' Little Bear spring issues from faults, and also is maintained by the castle valtey

special services District' Ftow records for these springs have been obtained from the watercompanies and are presented in Appendix D. Big Bear spring has an lz...parperiod of record(1981 to presentl, Birch spring hasa 4-yearperiod of record 6ggg to presentl,Tie Fork has
an 9-year period of record (1984to the presentl, and Littre Bear spring has an l l-year period
of record (1982 to the presentl.

2'4'5 lnflow to Mine. According to wendell owen, the Bear canyon Mine had waterinflow to the otd abandoned workings prior to the start of operations by co-op Miningcompany in 1982' During the development of the East Bteeder entries (plate 7-10A1, waterwas encountered in two small faults subsidiary to the Bear canyon Fault. within a short timeof this interception, the infrow to the abandoned worrcinf*;epr;mffi;;A;i;;*r.** ,1;;;ilil:T:ffi,tlhEp$w: :i:abandoned workings. i ,

I .,;ril i -: il-c.:,
I

o
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Inflow to'the East Bleeders continued until tt're summer of lggg, when water wasencountered as the North Main entries were advanced northward- According to wendetlowen' inflow to the East Bleeders gradually diminish,ecl and flow into the North Mains wasapproxirnately 1 1o gpm' As the North Main entries u/ere advanced, former zones of inftowseveral crosscuts back from the working face woutd drain, and the inflow rate would diminishand eventually cease' This observed coordination bet\ /een upgradient inflow interception anddowngradient inflow cessation as mine development advanced northward indicates a highdegree of hydraulic interconnection through fractures in the portion of the BtackhawkFormation which overlies the mine, and that this I'racture system directs flows to thesoutheast, along the dip of the beds.

' 
The current major area of water inflow to the nnine is located at the north end of thesecond East entries (Plate 7-1 oAl- 'sumps located in ttre second East and North Main entriesin the area of the inflow are used to.collect and store this water. water from these sumpsis pumped to the'East Bleeder sumps, where a portiion is diverted for in-mine use. Theremainder of the water is purnped to the surface and discharged into Bear creek (such

discharges are recorded in the annual reports). A portion of the inftow to the area of theNorth Mains is used for cutinary purposes at the mine.

Additional minor inftows to the mine consist of smail quantities from diffuse sourcesthroughout the rnin'e' During the February lggl undergrround tour, only on" rrul ,""ioripperwas found with sufficient flow (o.l gallon- per minrrter to be sampred. Varues of pH,temperature' and conductivity measured at the time of sampling are presented in Table 2-5.At the time of the underground tour' wendett owen indicated that several of the areassurveyed had previousty been much wetter; however, <lnly limited water infrows were foundduring the survey' This pattern is similar to that observed in other mines (e.g., Deer creek,Pfateau, and othersl in the Wasatch plateau (Danielson et al., 1gg1l. ln areas which do not
#;,#:"ji";#(primaritv rrom roor bottsl- Ftows rrom such sources 

"li" lNfftfrRHlJf,;*#"1Fpr;
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TABLE 2-5

Field Parameter Results

Roof dripper in 3rd
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joints at the contact between the panther
the rnine through bolt hotes and fractures

Appendix 7_N
Revised Hydrogeologic Evatuation

April 26, 1gg3

minute' Typically' the roof bolt intersects and provides a drain for a locatized perched
aquifer'often a sandstone lens, which has a limited extent and limited quantity of water instorage. Once the stored water is drained (typicalty in one or two monthsl, recharge to theperched zone is not sufficient to maintain the previous flow, and the inflow is reduced orceases entirely.

Inflows in the north ends of the North Main and second East entries are through roof
bolt holes and hairtine fractures which are presumed to drain overlying perched aquifers in theBtackhawk Formation' An indeterminate amount of water flows upward through the floor in
the area of the second East entries, and probably originates from the spring canyon Tongue
aquifer (extrapotation of the spring canyon piezometric surface detennined during testing ofthree in-rnine monitoring wetls indicates it would be approximatety 1s feet above the minefloor in the north end of Second Eastl.

Because rnine inflow is from numerous and diverse sources, and because
measurements prior to 1gg2 were not metered, the precision and accuracy df tne flow ratemeasurements is considered by co-oP to be insufficient to demonstrate that frow rates
decrease over time when mine advancement is halted. Frow meters were installed in 1g92
to alfow more accurate and precise rneasurement of inflows, and continued periodic
monitoring of inflow rates will provide more retiabte data from which more definitive
conclusions regarding the nature of the inflows may be drawn. Based on observations by co-
op personnel' however, consistency of inftows in the north ends of the North Main and
second East entries is related to the rate at which the entries are advanced northward. when
advancement is relatively constant and new fractures are encountered and drained, inflows
are relatively constant' when the entries are not advanced, as the fractures are drained oftheir storage the inflow rate decreases (as was evident in l9g2l.

. Springs in the vicin o_f the Bear Canyon Mine issue from
r ' .1.--. . '

Tongue

are from
ihflows to
tL-;

zonEEFEtF€E\fi* limited stora g e.
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After mining and associated dewatering/diversion
piezometric surface will recover toward pre-mining conditions.

R e vised H yd ros e ","f:t-,l"ffi .1;l
Apri l  26, 1gg3

operations cease, the local
Although inflows are expected

Most of the inflow observed to migrate with northward mine advanc.ement in the North Mainsand northern second East areas is presurned to be due to the interception of stored water infractures which drain a more faterafly continuous perched aquifer. This concept is furthersupported by the observation that inflows to the Third west Bfeeders diminished andeventually ceased as the North Mains and second East entries were advanced northward in1 989.

The absence of springs and the presence of efftorescence on sandstone outcrops inareas of seepage in the downgradient (southern) portions of the permit area suggests thatgroundwater movement potential in aquifers perched above the Bear canyon seam is limited.
Additionally' the absence of spring flows from the strata above the panther Tongue/t\4ancos
shale contact and the presence of efflorescence on sandstone outcrops indicates a slow rate- 2or groundwater movement and that rnost of the groundwater that reaches the outcropt€v?porEtes on contact with the atmosphere. Further, no drainage through the mine floor inareasof'known fautts, or other evidence of hydraulic connection between such perched zonesand the springs which issue from the Panther Tongue/lVlancos shale contact has been found.Thus' dewatering and diversion of inftows such as those discussed in section 2.4.s are notexpected to affect nearby spring water quality or quantity in either the long- or short-term.

Potential negative impacts to spring water quality due to water leaking from the oldworkings and flowing over mudstones and into the spring coilection systern will not occur,
because pumping into the old workings will not occur. To prevent inadvertent or accidental
discharge into the old workings, a locked valve has been installed in front of the pressure relief
valve shown on plate 7-loa.
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to diminish and cease once the perched zones are drainedfi
completed, the abandoned mine wiil not frood because
natural flow through the subsided entries and orain{ge to $e-sorface-wiltnreventI
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accumutation (froodingl in the mine. As shown on maps of Bear (Brindr canyon seamstructure and the 199o water survey (Plates 6-4 and 7-10A, respectively, of the M&Rpl mineinflows originating in the northern portions of the current mine and proposed expansion areaswill be conveyed to the surface through the subsided entries and wiil uttimately dischargealong the eastern limits of the mine, probably from the area of the present fan portal, whichis the lowest-erevation coar outcrop in the rease area 17,+4'feetr.

Flooding of the old (pre-co-opl abandoned workings in the south end of the tease areaand potential consequent impacts to water quarity or quantity due to surface-ftowcontamination of springs 5oo feet downstope from the coal outcrop wilt not occur; the lowestffoor elevation of the seated entries which lead into the old workings is 7,4g4feet, or 54 feetdbove the etevation at the fan portal- Any post-abandonment inflow originating in thenorthern portions of the mine will be conveyed to the east, over the mine floor surface, we': north of the old workings' Discharge from the fan portar wiil be conducted via curvert to':: channel Rc-3 (Plate'7-7r,which is designed to accommodate a ro-year, 6-hour flow. of 3.r7cfs (1'70o gpml' The addition of a hypothetical 1.1 I cfs (soo gpm) discharge from the minewould not require a change in channel design. Further, a hypothetical 2.22cfs (1,ooo gprntdischarge would require only that the channel riprap Dso be increased from 9 inches to 10inches' culvert sizing and othe.r design detaits will be revised prior to rnine reclamation, ifrequired' when quantities and conditions are known. Howeve r, torcurrent mine conditions,the recfamation plan is adequate to accornmodate discharges in excess of those currentlyintercepted by the mine. 
-

2'5 summaries of star point sandstone Aquifers

.TheSpringCanyonTongueoftheStarPointSandstone
is 88 feet thick at DH-1A, 103 feet thick at DH-2, and
light gray with minor dark minerars, but varies from

o
size from fine to medium, and are moderatery we'
cemented with calcium carbonate. The unit is g

ahge in
EFtrECtTVE:-
ogular-{o-subroynd, and

m o{eratfih b" tffieiltrid u'at. d

a
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Bedding is variabte through the unit, from massive to taminated, with muddy zones andpartings and locatly dense bioturbation. The contact with the overrying Hiawatha coar seamof the Blackhawk Forrnation is abrupt; the lower contact with the Mancos No. r mudstonetongue is gradational.

The static water level measured in the spring canyon aquifer during driiling and testingwas 3 feet below the top of the unit in DH-l A,71 feet above the top of the unit in DH-2, and25 feet below the top of the unit in DH-3. Thus, the spring canyon aquifer is confined by thet l .nrawarna coat seam in the northernmost drill hote (DH-2), and unconfined in the remaining
two (DH-IA and DH-3).

2'5'2 Storrs Tonque. The storrs Tongue is g6 feet thick at DH-lA, los feet thick atDH-2' and 120 feet thick at DH-3- lt is generally light gray to dark gray, with.minor darkrninerals' The grains range in size from very fine tq fine, and are moderately well sorted,';subangular to subround, and well cemented with catcium carbonate. The unit is generalty'well-indurated' 'Bedding is variable through the unit, from.massive to laminated, with rnuddyzones and partings and locally dense bioturbation, particularly in the tower portion of the unit.The contacts with the overlying Mancos No. 1 and underlying Mancos No. 2 mudstones aregradational' The stors Tongue sandstone is generatly finerarained, more dense, more highlyindurated' and less permeable (as demonstrated by aquifer tests, section 4.ol than the othertwo Star point Sandstone aquifers.

The static water level measured in the stons aquifer during drilling and testing was 3ofeet above the boftom contact of the confining Mancos No. 1 mudstone in DH-lA, gg feetabove the bottom of the Mancos No. 1 in DH- 2, and23 feet below the top of the unit in DH-3' The storrs is unconfined by the Mancos No. I mudstone in only the most southern dritt 
-

hofe (DH-31.

rals, rul,
at DH-2, and g7 feet thick at DH-3.
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average alkalinity is 2g0 mgn. sulfate and magnesium

Appendix 7_N
Revised Hydrogeologic Evaluation

April 26, 1gg3

like the spring canyon and storrs tongues, varies from dark gray to white. The grains rangein size from fine to coarse, and are poorly to rnoderatety welf sorted, round to subround, andpoorly cemented with catcium carbonate- The unit is generally poorly to moderately-well
indurated' and locally friabte. Bedding is variable through the unit, from massive to laminated,
with muddy partings and local bioturbation. The contact with the overlying Mancos No. 2mudstone is gradational; the lower contact with the Mancos shate is abrupt. The panther
Tongue sandstone is less dense, coarser€rained, less welr cemented less indurated, and morepermeable than the spring canyon and storrs tongues.

The static water levet measured in the Panther aquifer during drilling and testing was
33 feet below the top of the unit in DH-IA, lo3 feet above the top of the unit in DH-2, andA - .4t reet below the top of the unit in DH-3. The Panther aquifer.is confined by the Mancos No.2 rnudstone only in DH-Z; unsaturated conditions exist in southern drill hotes DH-IA and DH-3.

2.6 Groundwater Ouality

Monitoring stations are sampted four times per year as a part of the co-op coalcompany hydrologic rnonitoring program (Ptate 21. A summary of water-quatity analyses forgroundwater samptes collected is presented in the Annuaf Hydrotogic Monitoring Report (co-
op Mining company' 1991)' Groundwater-quatity samples are routinely collected in thepermit and adiacent areas from the underground bleeders, monitoring wells, and springs
associated with faults and ioints in the panther Tongue of the star point sandstone.

The general character of the groundwater in the permit and adjacent areas is that ofslightly alkaline calciurn-bicarbonate water that contains tow concentrations of total dissolved

::it:^]"^t,j l"it:nts, 
and rnetats. Fietd conductivity qndaFl_rensqfr_om €o&to€4 Z_rngtland from 6-1 to B-1, respectivery. TDS is typicaily 400 D"nja

.ETFEgi
70 and

a
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)

4o mg/l' respectively' lron and rnanganese concentrations are typically o.3 and o.1 mg/',respectively.

Figure 2-6 presents a Piper diagram of average anatytical resutts of the sarnpling eventsin 1991 for six groundwater monitoring points: Birch Spring (SBC_S, eight samptes), NorthMains (SBC-9, five samplesl, Ball park Spring (Bp-l, two samptes), Big Bear Spring (SBC_4,
eight samplest' co-op Spring (cs-1, two samples), and Trail canyon spring (TS-1, twosamptesl' The Piper diagram is divided into three fields: cations, anions, and the combined
field' values are in percent mitliequivalents, and are plotted in the anion and cation fields andprojected into a combined field- spatial relationships that are repeated in all three fietds areindicative of relationships between waters, The spatial relationships among the six watersdiffer from field to field' Birch spring has the least similarity to the other waters. For example,'Birch spring water plots very ctose to mine water in the cation field, uut it pro*" * un outri",in the anion field and in 'the combined fietd. This is due to a higher percentage of surfate inBirch spring water than in the mine water or the other spring water in the area. In fact, themine water and BP-l water have the lowest percentages of sulfate of the groundwater'represented in the Piper diagram. Thus, the spatial relationships extribited in the piper diagramsuggest that the mine water is of a higher quality than Birch spring water.. Furthermore, thedifference in spatiat relationships in the different fields suggests the waters arc nothydraulically or chemicatty connected.

Figure 2-7 presents a series of stiff diagrams which characterize waters from the samesix groundwater rnonitoring points used in Figure 2-6. The six waters display a similar stiffpattern' that of a catcium-bicarbonate water. Additionally, the stiff patterns indicate 6,atsBc-g (North Mains) water has the lowest sulfate concentration (1 .l g meq) and sBC-S (Birch
Spring) has the highest sutfate concentration (Z.62meq) of the groundwater sampted. SBC_4(Big Bear springl water has a sulfate concentration of 1.36 meq. sBc-g also has the towest
chloride varue of the groundwaters sampred. This i*ti sulfate andchloride concentrations does not suggest that the mine Jut tr'CIR'frli"k;"or *,bspring water in the area. | 
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The major: portion of water inftow to the mine is used within the mine or for culinarypurposes by co'op Mining company- According to the co-op Bear canyon Mining andReclamation plan, the water which flows from Big Bear Spring (also called Huntingtonspring)and Birch spring is used by the Huntington community for curinary purposes (co-op
Mining company' 1985)- water co[ected in Trair canyon from Ts-l (Trair canyon springr isalso used localty for culinary purposes- cs-l (co-op spring) was used in the past, but is nolonger used for culinary purposes (Ce.Op Mining Company, l gg2a).

wells in the permit and adiacent areas are either observation wells owned by co-opMining' or exploration wells owned by Northwest Energy. Three new rnonitoring wells (DH-
1A' DH-2'and DH-3' Plate 1) were dritled within the perrnit area for this study. DH-lA andDH-z were drilled in late 1991 and DH-3 was driiled in early 1gg2. The three wells werecornpleted in the spring canyon Tongue of the star point Sandstone, and were. developed,
tested' and sgqrofgd in May' 1992- The results of laboratory analyses of the monitoring w'ellsamples are summarized on Tabte 2-6' and complete anar6icat reports are presented inAppendix H.

Figure 2-8 presents stiff diagrams of ions in groundwater from the in-mine we's.waters from DH-1A and DH'3 have stiff pattems similar to those of the calcium-it""ro"nate
spring water depicted on Figur e 2'7 - water from DH-2 has a calcium, rnagnesium, sodium,potassium-surfate pattern- This pattern is distinctry different from otnlr groundwater that hasbeen sampled in the permit and adiacent areas, and is presirmed to be due to the dissotution
of locally-occurring sulfate satts.
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TABLE 2-6

- S_ummary of Laboratory Anal6ical Resultsfor Groundwater From rn-'naine Monitoring-weils

[fr,tH Dlvrs[oN Ou_ Ges Arn lv{nrnrc

-.-.-
ANALYTE (mg/t)

DH-lA DH.2 DH.3
Alunlinuq

Arsenic

Barium

o.2 < 0 .1 <o.1
< o.o5 < o.o5 <o.o5
o.o71 o.127 o.129

Cadmium <o.o1 < o.o1 "'' <o.o1
Calcium

38.9 51  . 9 50.9
Chrornium o.o25 <o.ot . <o.o1
coPPer

lron
<o.o1 (OrO l <0.o1
0.505 o.2go o.220

Lead
<0.01 0.030 <o.o1 '

Magnesium
20.1 29.5 2g.g

Manganese o.062 o.101 o.232
Mercury <0.0005 <o.oo05 <0.ooo5
Molybdenum

o.058 o.010 <o.o1
Nickel <o.01 <o.o1 <0.o1
Potassium

31.2 1 .5 2.6
Seleniurn

Sodium
< o.ooo5 <o.ooo5 <o.ooo5

14.1 8.8 15 .2
Zinc <o.o1 < o.o1 < o.o1

2.Or.l <o.5 < o.5

I

2-31

. J Fin l



9o-Op Mining Company
Bear Canyon Mine R evised H yd ros e "' "fl ?-*ffi ,1;l

April 26, 1gg3

TABLE 2_6 (Continuedl

- S^ummary of Laboratory Analytical Resultsfor Groundwater From tn-'uine Monitoring we's

I

I

i
I

J

ANALYTE (mg/t)
I  DH. IA:-_ DH.2 DH-3

TDS
285 330 339

Hardness as CaCO3

Boron
-

_Alkalinity as CaCO3

162 321 307
<o.o5 o-o64 o.o61

94 285 294
Bicarbonate

110 340 336
Carbonate

_Flydroxide
2.3 3_5 1 1 .5
o o .o

Chloride--
Fluoride.-

Ammonia

Nitrate

Phosphate

Sulfate

Sulfide

4.9 4^2 4.2
o.2g o^18 o.16"
<0.2 o-64 o.22
o.42 o^74 <o.5

0.129 o.25 o.o27
128 33 38

<o:1 <o.1 < o,1

mvc0RlP0
:
! .-,i-iN | 5
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wells have a TDS range of 2gb to 33g mg/|.
range from O.ZZO to O.SO5 rngfl and from

Groundwaters sampled frorn the in_rnine
Dissolved iron and manganese concentrations
0.062 to 0.232 mg/|, respectively.

2.7 Spring Flow

Big Bear and'Birch Springs were visited on February 1B and 1g, lgg1, during a site
survey to evaluate the geology of the spring locations and to coilect samples of discharge
water' if available' No surface flow occurred at the Birch spring and the collection system
was locked'' At Big Bear spring' a smple was taken from the spring overftow from the
northernrnost joint.

A second sample was taken from seepage flow which occurs on the slope above the
Big Bear spring' The seepage originates from the cliffs at the contact between the star point
sandstone and Blackhawk Formafion, and occurs in two areas approximately l oo yards apart.
seepage in each area appears to occur directly from the forrnation contact, along
approximately l oo to 1 50 feet of the outcrop. The flow is difficult to quantify, but it is
concentrated at several bedrock ledges, and was estimated at the time of the site visit to be
approximately 1o gatlons per minute. The easternmost seep occurs at a location that is in
shade most of the day, and considerable accumutations of ice where found at this seep, due
to continual freezing of the discharge. The pH, temperature, and conductivity values for these
samples are presented in Table Z-5.

As indicated on Table 2-5,the electrical conductivity of wa'ter within the rnine is similar
to that of water from Big Bear spring. water from seeps above the spring is considerabty
different' with a conductivity approximately four times that of the spring samples, presumably
due to the dissolution of gypsum from mudstone in the aJg.?-foT. 11l5_1_t-g_:_r:ps issue.

| ffivco;:GaRFOii.l .ri- F-' _ a  v \  v l . i '  - : _ -  . :  . . .  i i . t . .

FFL-:|-. ry-J.,_. i : .::.
& .  .  : _  \ ,  :  i  {  j  _ -
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Monthly flows from the Big Bear, Birch, and Littte Bear springs and the Tie Fork welts
were anallaed' Little Bear spring and the Tie Fork welts were inctuded in the analysis because
of their long periods of record and their proximity to the mine permit area. The spring flows
were compared to five-station average monthry precipitation (see Appendix Al and stream
flow for Huntington creek gauging station above the Deer creek Diversion (see Appendix Bl
plotted against time- These three plots were combined in a single graph to allow a direct
comparison' For readability, the graph durations were limited to one year per sheet for each
spring anallzed (an example is presented in Figure z-gl. All graphs are presented in Appendix
E.

@*g .P lo tso f f l ow f romL i t t l eBearSpr ing fo r theper iodo f19B2
through 1985 show that the peak spring flows occur one rnonth behind the peak stream flow
in 'Huntington creek' In 1986, the peaks occur in the same month, possibly indicating an'early snowmelt' In 1987' the peak from uttle Bear.spring was delayed by two months.

In the period from 1988 through 1990, no significant spring peak flow is evident.
There was a gradual rise in the ftow in the fall of l ggg and a graduaf decline in early 1ggg.
During 1991, peak spring flow occurred one month behind peak stream flow.

2'7'2 Jie Fork Welts. Flows from the Tie Fork wells show no seasonal variation,
except for a period from July through November, 1g8g. By December, l ggg'flows had
returned to approximately the previous levet and flows through 1 gg 1 have been essentialty
constant' This flow fluctuation corresponds to the flow increase in the uttte Bear spring,
though the fluctuation of uttre Bear was over a ronger period.

Uren DrvrsrcN On- Gls AND i,irr:t:.,
- - r ' . - _ * l _ r b d
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2'7'3 Biq Bearsnring' Plots of ftow from Big Bearspring show that peakftows duringthe period of 198o through 1986 occurred about one month later than peak flows at theHuntington gauging station (above the Deer creek Mine access roadl. In the 1gg7-1 ggg
water year' the lag period between peaks in the stream and spring discharge is approximatety
two months' This increase in lag time is due to a combination of lower precipitation
accumulations (28'4 inches average annual precipitation lggo-1986 versus 1g.zs inches
1987-1990, see Appendix Al and shorter snowmert period.

Year-by-year comparisons of the flow recessions at Big Bear spring for the years l ggo
through 1986 show very simitar patternst the slope tine of the spring flow decline and the
base flow level for the spring are generally the same from year to year. This indicates that
the snowmelt recharge is greater than the volume required to recharge the groundwater
'system'storage' and that excess water is being discharged from the system as peak flows
through the spring' tt also suggests that no outside influence (i.e., miningl affected thegroundwater system.

For the period from 1988 to 1991, no snowmelt peak can be identified on the flow
spring flow graphs' Atso, a comparison of spring ftow from years 1gg7 through 1gg1
indicates a generat decline in flow. This is inferred to be due to the small amount of
precipitation during this period- The quantity of snowmelt recharge during these years was
not sufficient to create either of the following conditions: 1l completely fill the depleted
storage in the system, (resulting in a base flow tower than that of the previous yearl, or 2l
provide a spring flush (although recharge rnay be sufficient to restore deleted storagel.

under the first condition' the groundwater system is being drained and a new base
flow condition wilt eventually be estabtished, provided precipitation inputs are stabilized. once
the groundwater system was stabilized, the second condition would prevail untit the
precipitation (and recharge) increased sufficiently to filt
groundwater system. lt appears that the first condition
the per iod of  t  ggT through 1ggl.

2-37
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2'7'4 Birch sorinq' The Birch spring flow increased by armost 3oo percent tor athreemonth period and a reduction in water quarity in the fat of 1 ggg (North Emery water usersAssociation' 1991)' Table 2-7 is a summary of water quarity data before, during, and afterthe anomalously high flow event, and shows that water quarity returned to normat once frowrates normalized' The reason for this fluctuation is unknown. The event occurred shortryafter the Bear canyon mine intercepted an inflow of about 1 10 gpm in the North Mains,though the response of the spring if this were a mine related impact would be a reduction inflow rather than an increase' Montgomery (1gg1l attributed this flow rise to a release ofcollected water in the abandoned Trait canyon Mine. This is highly unlikely as both the Trailcanyon and Bear canyon Mines are above the regional water tabte, as discussed in section2'4'1 ' Additionally' a sustained discharge of 230 gallons perminute.for go days woutd resurtin a cumurative ftow vorume of approximatery 30 mition gatons (g2 ac-ftr of water. Thiswould require a significant storage volume; assuming that four entries each 12 feet wide and8 feet high 'were filled with water' they would need to be 2 mires rong to be abte to store the: required volurne of water to sustain this ftow during a low flow period of the year. .prior tothe increased flow at Birch spring, the piilars were puled in the Trail canyon Mine. Thesubsidence of the mine significantly reduced the open area within tr," ,,,in" where water courdcollect' Portals on the downdip side of the mine have been visuaily monitored on a regutarbasis since reclamation' No seepage has been observed at these portals, suggesting that thernine was dry before' during, and after the increased flow at Birch springs (co-op Miningcompany' 1992a1' Given the contention that the area is erctensivery faurted and the fauttsand fractures are interconnected, the possibility of storing this votume of water as a perchedwater table above a large extent of the mine, without discharge occurring in other locations,is very unlikely.
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TABLE 2.7
Summary of Birch Spring Analytical Results

Iio

I

lo

I

la

Parameters Apri l  1987 October 1989 March 1991

pH 8.O 8.33 8.O5

Conductivity (urnhos/cml 748 1 090 812

TDS (mg/t) 412 Blo 484

TSS (mg/t) 2 56 1

Bicarbonate (mg/ll 392 367.17 376

Chloride (rng[) 7 12.65 8 .17  '

Sulfate (mg/tl 102 299.34 129

Calcium tmgn) 87 128.O1 101

Magnesium (mg/l) 48 71 .82 42.5

Potassium (mg/ll 2 5 .56 2.O9

Sodium (mgfll 7 10.80 6 .1

lron (rng/l) < o.o5 o.21 o.10

Manganese (mg/l) < o.o2 o.o2 < o.o2

2-39

50e



Co-Op Mining Company
Bear Canyon Mine

2.8 Water Rights Search

R evised Hyd rog e "' "f3??HJ;lApril 26, 1gg3

An alternative source of the surge in ftow could be the opening or connection ofsaturated fractures which previously did not convey water to Birch spring. These fracturescould have contained a significant volume of water which had built up over a long period oftime' As these fractures drained' the flow contributed to the Birch spring was sufficient toraise the water level in the fractures to a level which previously had not conveyed water. Thiswould result in a flush of sediment and dissolved constituents, as reported by North Emerywater user Association, which had accumutated over time. once the excess water in thefractures had drained the flow in the spring and the water quality returned to normal levels.

Because the period of record for Birch spring is limited, and the published stream flowdata for Huntington creek do not include the period of record for Birch spring, a comparisonto stream frow prior to l ggo cannot be made.

The flows frorn Birch Spring show some seasonal fluctuation; however, three years ofdata do not provide sufficient information to identify the generat flow characteristics. Theavailable 'data (Appendix E) indicate that ftow from the spring gradually diminished in I ggo,
an occurrence that was noted by the North Emery water users Association (verbal
communication' 19911' Flow during 1991 was stabfe, with only slight fluctuations.

The dectining flow at Birch spring is considered a result of below-normat precipitation
in the region over the past four to six years. Big Bear and Little Bear springs also exhibitedsimilar flow reductions' Here again, as proposed for Big Bear spring, when recharge to thegroundwater system is reduced below the amount required to ,.pt""" the storage volumedepleted by base ftow discharge overthe previous yea(,the discharge from the system atthevarious discharge locations is adjusted to balance the in stor

CORPOR'A'ff.'H'-[]
EFFECTI'rT:

To assist in understanding the potential impacts df the mininglbper'ations cin the
'atbr RishtJ,o";";;; ;;;til;:
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The computer records were scanned for all water rights. surface and groundwater, whichexist in the area of sections 1o through 1 5 and Z2through 27 ofTownship 1 6 south, Range7 East' The 'search incfuded an area between one half and one rnile beyond the permitboundary' The water rights which were identified are located on Figur e z-3and presented
in Appendix C.

There are three surface water rights within the permit and proposed expansion areas(Figure 2-3)' No springs with water rights were identified above the coal seams within thepermit or proposed expansion areas- In the adiacent area, 30 surface water rights and 2ggroundwater rights were identified- Fifteen of the groundwater rights were associated withflows from Big Bear and Birch springs- The remaining rights were associated with the minesor with small stockwatering springs north of the permit area.

r
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3.0 MONITORING WELL INSTALLATION AND GROUNDWATER SAMPLING

Well Drilling

For the purpose of collecting stratigraphic and hydrologic data for this study, threeholes were drilled from the mine floor (the base of the Brind canyon coal seaml to the Mancosshale (Figure 3-1)' A Diamec model 251 hydraulic drilling rig was used by co-op personnel
to drill the holes' and EarthFax Engineering geologists performed lithologic logging and aquifer
testing within the star Point sandstone- The holes were rater compteted as monitoring wells,
to allow groundwater quality in the uppermost aquifer below the mine to be characterized.
stratigraphic logs and comptetion diagrams are contained in Appendix G.

' The original dritling program specified the use of AW-size drilting rod and core barrels'to produce a 1 '89{nch diameter pilol hole, which would be enlarged by reaming to a diameter
"of 3 inches prior to aquifer testing- Difficulties in reaming the pilot hole required that fargerBW-size equipment be used to produce a 2.36-inch diameter hore. No ftuid additives or lostcirculation material was used during drilling; onty clear water was used as drilting ftuid.

The holes were dritted and the aquifers were tested incrernentally; i.e., as each aquiferwas penetrated' drilling would cease, the aquifer would be isolated, and aquifer testing woutdbe conducted' Because underlying imperrneable shale was used as a seal at the bottom ofthe aquifer to be tested, a single packer was ptaced at the top of.the subject 
"quii"r. 

Aquifer
testing procedures are discussed in section 4.o

3'1'1 Drill Hole DH-IA' To obtain detailed stratigraphic information, drill hole DH-lwas continuously cored with AW rod from the mi tb drill-stem instabirity during aftempted reaming of the A
r '  t \  :

i ;  DH-1 wasabandoned and a second hore (DH-lAl was offset a ffiffi,Hthe,east. DH-1Awas driiled with BW rod to 1g5 feet (through the i
obtained from DH-1r, and then cored continuousry
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As cord Yvas retrieved from the borehole, it was cleaned, described, allowed to dry, and
boxed' The core boxes were permanently labeled as to the hote and depth interval frorn
which the samples were obtained- Alt core samples are in the possession of Co-op Mining
Company.

DH€. Drill holes DH-2 and DH-3 (Figure 3-11 were cored
selectively, across intervals within which stratigraphic contacts were expected (based on the
stratigraphy observed in the continuous core from DH-l and DH-1A). Table 3-1 is a summary
of intervats cored in each of the drill holes. Lithotogies of driiled intervals between core runs
in DH-2 and DH-3 (Appendix G) were inferred from the cotor of drill cuttings. Because the bit'used in drilling these intervals produces a fine rock powder, no grains or lithic fragments are
contained in the dritling fluid returns. DH-z was drilted to E3o feet, and DH-3 was drilled to
545 feet below the mine ftoor.

3.2 Well Completion and Development

To plug the lower portion of the drill hole and isolate the spring canyon aquifer for well
completion' DH-lA was fitled with cement from a total depth of s3s feet to l7l feet below
the mine floor' Due to binding of the tremie tine during cement emplacement in DH-lA,
gravity-emplaced granutar bentonite was used to plug.the lower portions of DH-z (from s30
to 190 feetl and DH-3 (from 545 to l gg feetl.

Each well was completed with 20 feet of 1.S-inch diameter, flushthreaded schedule
40 PVc 1o-slot screen set near the base of the spring canyon Tongue. Btank casing of the
sarne specification was used to complete the wells to the mine floor. A 2o-4o mesh silica
sand filter pack was emplaced in the annular space from the bottom of the screen to the top
of the spring canyon Tongue, and granular bentonite was ptaced on top of the fitter-pack to
prevent infiltration of cement. The upper 5o feet of annutar space was *witb-n eat

Icernent- A 1o-inch diarneter cast-iron watertight manh
floor at each wert. To further protect the monitoring
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TABLE 3.1

Summary of Cored Intervals

Drill hole
t .D.

Cored Intervaf
(dePth in feet below

mine floorl

Stratigraphic Targets

DH.1 o -  195 ' Continuous core.
DH. lA 1 95 - 535' Continuous core.
DH.2

DH-3

95 -  106 ' BfackhawUsprinq Canvon contact
190 - 245'

"orr*il335 - 430' Storrs/lylancos No. 2/panther contacts.
500 - 530' Pantherfl\4ancos Shale contact.

82 - 98' BlackhawUsorino Canvon contaet
175 - 440' Spnng Canyon/tVlancos No. l /Storrs/ '

Mancos No. 2 rPanther contacts.
500 - 545' Panther/Mancos Shale contact.

EFFECTT\IE:
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across the rnine. openings on either side of each wett.
in Appendix G.

Appendix 7_N
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April 26, 1gg3

Well completion diagrams are contained

The cornpleted weils were
attached to stainless steel cable.
water was visibly clean.

developed with a l -inch diameter stainless steel bailer
The baifer was used to surge and bail the well until the

3.3 Groundwater Sampling

3'3'1 Monitorinq wells- one-inch diameter btadder purnps were instalted in each of
the three monitoring wells- The pumps can be driven with nitrogen or other non-flarnmable
compressed gas, and are intrinsically safe for rnine use. The sample lines, drive lines and the
bladder are constructed of Teflon, and the pump bqdy is staintess steet. The dedicated pumps
are designed to be left in-place throughout the life of the wefls, thus, the need tor
decontamination and storage of purging and sampling equipment between sampling rounds
is eliminated.

To ensure the collection of samples representative of formation water, each well was
purged of three casing volumes prior to sampling. samples were colected in laboratory-
supplied containers, and were stored in insulated ice chests at 4' c untit detivery to the
analytical laboratory' Laboratory analytical resutts for samples coltected during the May I gg2
sampling round are presented in Appendix H.

Groundwater-quality sam ptes are routinely collected
by co-oP mining personnel from the North Mains section of the mine (sBc-g and sBC-l01,
Bear creek (Bc-l and BC-2)' and springs associated with fautts and joints in the panther

locations are depicted on plate 2.

WCOneCru:'?.
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3.4 Radioiso.tope Dating

Groundwater samptes were collected frorn sBc-4 (Big Bear spring), sBc-s (Birch
spring)' sBc-g (North Mains), and sBC-1o (Mine Floor water) in April, lggz,and submitted
for tritium analyses to the Rosenstiel schoot of Marine and Atmospheric science Tritium
Laboratory in Miami, Florida,

The results of the tritium anatyses are presented in Tabte 3-2. Tritium concentrations
(expressed as tritium units, TUI for Birch spring (1.12 TUl, North Mains (o.go TUl, and the
floor water (1'73 TUI are within the same order of magnitude, whereasthe concentration for
Big Bear spring (1r.4 TUI is an order of magnitude greater.

Accarding to Thiros and cordy (19911, prior to abovearound nuctear w.eapons tests
conducted from 1953 to 1969, the naturat tritium concentration in precipitation was 8.7 TU.
Assuming a hatf-life of 12-26 years, tritium levels in groundwater stored since 1gs2 woutd
now be o'95 TU, thus, watercollected from SBc-g (North Mainsl sample is likety 1oo% pre-
bomb groundwater (water stored since before 19531. waters from sBc-s (Birch springl and
sBc-lo {ftoor water) are probably mirctures rich in stored pre-bomb groundwater, with a stight
amount of post-bomb water-

There are three possible explanations for the relatively high concentration of tritium in
the sBC-+ {Big Bear springsl water: 1l rhe groundwater could be freshly recharged; current
tritium concentrations in freshly fallen rain water in Utah range between 10 and 20 TU
(Thiros, verbal communication, 19921; 2) it could be stored post-bomb water which originalty
had a very high concentration of tritium which has since decayed; or 3) water from Big Bear
Springs could be a rnixture of pre-bomb and post-bornb waters.

Because tritium concentrations in rainwater wele greater than l ooo TU during periods
active above-ground weapons testing (Fritz and Fon
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TABLE 3.2

Tritium Analytical Results

Sampling Point l.D.
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I

Bear Spring cannot be determined. Regardtess of the source(s) of recharge to Big Bear Spring,
the concentrations of tritium in the remaining groundwater samples (sBc-5, sBc-g, and sBC-
1Ol suggest that Birch Spring water and the mine inflow are of similar age (pre-lg53l, and
are.not significantly recharged by modern precipitation.

t
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4.0 AOUIFER TESTING

4.1 General

To estimate the hydraulic conductivities of the aquifers within the star point
sandstone' slug injection and withdrawal tests were conducted in each of the three borings.
To ensure that test results were representative of the individual aquifers, testing was done
incrementally; as each aquifer was penetrated, an inflatable packer was used to isotate the
subiect aquifer from over- and undertying formations.

A slug test consists of rapidly changing the water level in a well or borehole by rneans
of the iniection or withdrawal of a body of known volume (a 'slug'l into or from the water
column. when the srug is rapidty rowered into the water corumo, the water rever rises
abruptly' Rapid withdrawal of the slug after the water level has fuly recovered causes the
water level to drop abruptty- The rate of water level recovery to static conditions is monitored
through time.

The slug used in this investigation consisted of a five-foot length of o.s-inch diameter
316-stainless steel rod attached to o.oS-inch diameter staintess steel cable, The five-foot
long slug has a disptacement of 1 1.78 cubic inches, which is equivalent to a disptacement of
3.20 feet in the 0.625-inch inside diameter of the dritt rod.

Although it is recognized that the radius of influence for slug tests is smaller than for
the more conventional long-term pumping tests, stug tests are considered to provide adequate
information about hydraulic conditions in areas where studies are not aimed at designing an
exploitation program of the aquifer (Freeze and cherry, 1g7gl. eoih the slug injection and
slug withdrawal tests produce similar results if performed under simitar fietd conditions, and
if a sufficient length of time is allowed to achieve max[mum..*g6eyeryofthe-riria-td-.glevet.
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As data
monitor trends

4.2 Field procedures

The static water level was
measured with a pressure transducer in each subject aquifer prior to slug testing. The packer
and transducer were placed at a known depth in the driil hole, and the water cotumn height
measured by the transducer was added to this known depth to approximate the water fevel.
Total depth was determined by tallying the five-foot lengths of drill pipe as they wers removed
from the hole after a completed driiling or coring run.

Static water levet and total depth measurements in the completed monitoring welts
were made with an electric water-level indicator. Each of the measurements were rnade
relative to the top of the protectivs surface casing. These vatues were used to determine the
saturated thickness of the zone to be tested.

'Duringopen*ro|etestin9,antnstrumentationNorthwest
pressure transducer with an operating range of o to Eo pounds per square inch (up to 1 l s.E
feet of waterl was attached to the packer. Data derived from the transducer were recorded
by a model 21x Micrologger manufactured by campbell scientific. The micrologger was
programmed to record water-level changes to within o.oo1 foot at either one-half second or
one second intervars, depending on the response of the aquifer.

During the drilting program . the bore hole was advanced through an aquifer into a
confining unit' The top of the aquifer was then sealed off and isotated from overtying aquifers
with a 2-inch diameter pneumatic packer (Aardvark modet 1Zl. The transducer was
connected to the packer, and measured the height of the water column inside the drill stem.
After pre-test measurements the slug was introduced through the drill stem and the test was
recorded by the micrologger.

JNCO]R.FCI;. =I:
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were collected, water-levels displaye by the tricroiirgger were examined to
and the progress of the test. The afrd.cotnpldteine5s qf data were

t

4-2

;ii. I
i l  i
i,E +

lllf,rgD[\lm{On G,rs AlriD ,vi;;.',.
L-=

521



Co-Op Mining Company
Bear Canyon Mine Appendix 7-N

Revised Hydrogeologic Evaluation
April 26, 1gg3

thereby reviewed before each test was terminated. Each test was allowed to proceed untit
the water-level recovered atleast g57o of the height disptaced byslug injection. All data were
stored in the final rnemory of the rnicrologger and transferred to a data-storage module in the
field' Data from the storage module were transferred to diskette storage in the office.

' Following completion of the slug injection test and stabilization of the water-level, a
slug withdrawal test was performed- Hence, a minimum of two tests were conducted in each
well' when recovery was rapid, additional stug tests were performed. All data thus collected
are on file with EarthFax Engineering.

Becausethe|argerdiameterofthewe||casing
(l '5-inchl woutd permit a less restricted and rnore representative test (e.g., more smooth
introduction and withdrawat of the stug, less turbulence within the water cotumnl than thatpossible through the drill stem (0.625-inch) and packer, slug tests of the spring canyon
Tongue aquifer were repeated after completion and development of DH-lA, DH-2, and DH-s
as monitoring welts' The hydraulic characteristics of the spring canyon Tongue ,quifr, listed
on Table 4-1 and contained in Appendix F are those obtained from tests conducted in the
completed wells.

A pressure transducer with a maximum operating pressure of 1o pounds per square
inch (23'1 feet of water) was used to measure water levels during the slug tests in the
completed and developed wells. . After pre-test rneasurernents and programming of the
micrologger' the pressure transducer was lowered into the water to a depth that was bel<iw
the lowest point to which the tiug would be lowered, but within the depth range of the
transducer' The stug was then rapidly lowered into the water column in the monitoring wel,
and data were recorded as in the open-hore tests.
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TABLE 4.1

Hydraulic conductivity and rransmissivity Values

ra

10

ro

rr

Well ldentification
and Test Nr.nnber

Aquifer Saturated
Thickness

(ftl

Hydraulic
Condrrctivity

(fUdayl

Transmissivity
tff/dayl

Average Unear
VelociU
lfUdayl

DH.TA SPRING 88.0 o.146 12.848 o.o443
DH.IA STORRS 97.O o.o31 3.OO7 o.ol55

DH-IA PANruER 70.o o 7"? 51.24 o .191  1
___Qtt-2 SPR|NG | 03.O o.o12 1.236 o.oo36

DI+z STORRS | 06.0 78-A??t4 g,3l3r.f 3g.21rd
DH.z PANTI{ER 88.O o-o?5 2.200 o.oo65
DH.3 SPRING 65.O o.o58 3.770 .o,or76
DH.3 STORRS 87.O o onR o.o70 O.OO/t0

D}I.3 PANruER 72.O o.o96 6.9r 2 o.o251

lMs&

tfrerrDn'rsrorrr 
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4.3 lnterpretation procedures

Data recorded on the data-storage module in the fiefd were transferred to diskette by
rneans of either a rnodel Pczol tape and serial l/o card and associated software or a pc2o8
software package and serial cable with adapter, both developed by campbell scientific. These
data sets are stored as comma-delineated Ascll data files. The contents of each data file
were subsequently transferred to an analyticat program (AOTESOLVTI, which allows rapid,
graphical representation and tog-finear regression analysis of test data.

Recently pubtished microcomputer software AorESoLVru (Duffietd and Rumbaugh,
1989) was used to evaluate'the slug test data. The method of Bouwer and Rice (19z6l,
which determines hydraulic conductivity for wells pene,trating unconfined aquifers, is available
in the AQTESoLVTM software for the evaluation or pl'[g test data, and was used to estimate
the hydrauric conductivities of aquifers tested for anir.r,uoy.

values of tirne and actual water-level displacement due to injection or withdrawat of
the slug are displayed on a semi-logarithmic plot (i.e., water-levetdisptacement is represented
on a togarithmic y-axis and tirne is represented on a normar arithmetic x-axisl. The hydrautic
conductivity is estimated from the equation:

Co-Op Mining Company
Bear Canyon Mine

where:
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r"2 ln(RJrJ 1
2Lt

initial drawdown or residualn rudr trrawoown or residual drawdown
*:l?.111 19",1' lep oygl or injectid;i-fi; ;r;sr rrLor rrcu reous rernoval or Inlgction
4rawdown in wett at time t'iftlsrawsown rn weil at time t (ft)
length of well scteen iftl-
radius of wefl casing (ft}
equivalent radius ov:ei which head|-tffii'"tils o i ;;ri, ii"iliil'li[1}j";+ tffitrff

(4-1t

in well due to
from the well (ft)
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(4-21

tjuN | 5 I9S

time (min)

C

o

o

I

I

o

o

o

In(R/rJ=,ffi-ft,"

where:

dimensionless parameter which is a function of L/r_ (see Equation+-11;
and other pararneters are previously defined.

According to Bouwer and Rice (1976), Equation (+1t allows the hydrautic conductivity
to be calculated from the water-level change in the well. Because the hydraulic conductivity,
casing radius, well radius, the radius over which head loss occurs, and the screen Ength are
constants, (l/tl In YJlh must also be a constant. Thus, the timedrawdown data should
approximate a straight line if pfotted in terms of ln yo versus t. Thd quantity (1/t) tn yJn in
Equation (+11 is obtained from the first straight-line segment drawn through the fietd data.

The AoTESoLVT software program prompts the user to supply values of well casing
radius' dritl hole radius. aquifer saturated thickness, welt screen length, and static height of
water in the well' Time and water-level data are read into the software program in the form
of ASCII data files, which are down-loaded from the field data-logger.

once the field data and constants are entered, the AoTESoLVTM software generates
serni-log plots of the data and automaticatly fits a straight line to the data according to user-
defined weighting- lf the entire range of field data do not approximate a straight line, only
those earlv data which form a vatid straight-tine segrnelt-aretg[oltffi!{q}R*g.S;

c

o

the s ortw a re pa c ka s e prod uce s th e desire d ;#;" [. rn$Cgffi?ffgffL$ilfi$ ;:i:orthedataset .  
l  _  l
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The straight-fine fit produced by AOTESoLVT automatically determines the vatue of
Y. (y-interceptl and an arbitrary vatue of yt at time t to solve Equation (4-l l. Based on user-
defined values of screen length and drill hole radius, the software deterrnines the vatue of C
to evaluate R. in Equation (4-2).

The software generates the straight line approximation by means of a nonlinear
weighted least-squares parameter estimation techniqu e,i.e.,the Gauss-Newton linearization
method (Duffield and Rumbaugh, 19891. The estimation technique minimizes the difference
between observed and estimated vatues through iterative solution of the system of linearized
equations until convergence is achieved. To ensure the fit of the straight line, the software
prints out the values of actuat water levets, catculated water levels, and residual values (the
difference between the actual and calculated water levelsl derived by the parameter
estimation technique- Additionalty, the statistical values of mean, standard deviation, and
variance atso are provided for the weighted residuals. These statistics indicate the goodness-
of-fit of the straight line generated through the weighted stug test data by the estimation
technique' Table 4-2 is a summary of the information collected in the field and subsequently
used in the slug test analyses.

4.4 Aquifer Test Data and Results

Slug test plots for the wells tested are presented in Appendix F. Included with the
time-drawdown plots are printouts. of well constants and fietd data used to estimate values
of hydraulic conductivity- Also listed in Appendix F are values of actual water levels,
calculated water levels, and residuat vatues (the difference between the actual and catculated
water levelsl derived by the parameter estimation technique. Statistical values of mean,
standard deviatiofl, and variance also are provided for the weighted residuals. Table 4-l is
a summary of aquifer saturated thickness, hydraulic conduetivit+rt{€nsmisslvity..and-ayfraqe
linear velocitv values calcutated ror each wen. I mVCQnpOF*r,JIlEC I
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TABLE 4.2

Slug Test lnput Data

Well ldentification
And Test Nurnber

Static Water
Level

lft btc'l

Diameter Of
Casing

{inf

Radius Of
Borehole

linl

Screen
Length

(ftl

Total
Depth

(ftl

Aquifer
Saturated
Thickness

(frl

DH-IA SPRING 70.o 2.5 2.9 20.o 777.O 70.o
DH.IA STORRS 97.O 2.9 2.9 95.O NA 97.O

DH-IA PANTHER 70.o 2.9 2.9 60.o NA 70.o
DH.z SPHNG r 60.0 2.5 2.9 20.o 190.O 160.0
DH.z STORRS 106.0 2.9 2.9 104.O NA 106.0

DH.z PANTHER 190.O 2.9 2.9 86.0 NA 88.O
DH-3 SPRING 50.o 2.5 2.9 20.0 190.O 50.o
DH.3 STORRS 127.O 2.9 2.9 70.0 NA 72.O

DH.3 PANTHER 72.O 2.9 2.9 70.0 NA 72.O

' Below Top of Casing.
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The hydraulic conductivity values used are taken directly frorn AOTESOLVTM plots, and
a plot from each slug test is anatyzed. Plots with convoluted or broken data tines are rejected.
Plots from tests that were aborted prematurely or had other technical difficulties are afso
rejected' one plot was setected per formation, per hole from the rernaining plots, based on
goodness of fit.

According to Driscoll (19861, hydraulic conductivity indicatesthe quantity of waterthat
will flow through a unit cross-sectional area of a porous media per unit time. Transmissivity
is the transmission capability of an aquifer, and can be calculated by multiplying the saturated
thickness of an aquifer by its hydrautic conductivity.

The horizontal rate of groundwater flow (or average linear velocityl of groundwater in
each tested aquifer was calculated using a modified form of the Darcy equation (Freeze and
Cherry 19791:

Co-Op Mining Company
Bear Canyon Mine

where:

v
K
n

dh/dl

average linear groundwater velocity (fUdayl.
hydraulic conductivity (fUdayl,
porosity (fraction).
hydraulic gradient (fUft).
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(+3)

Llreu Dlrrrsolt Ou- G.qs Alo Mrrnic

v = (Nnl(d\dt)

Calculation results are shown in Table 4-1 . The results from alt of the tests are
deemed satisfactory, with the exception of tests run on the Storrs Tongue aquifer in DH-2.
During analysis of test data for this aquifer and later fietd checks, it was discovered that the
packer bladder had not seated properly during stug testingnf.thisjnterval^and..had attswed
water to comrnunicate around the packer. This fact F.m$C@RfrGiB-el,lijHslrbncy
between the values from this unit, as compared to valueh derived rr$FffiiitiiS"[ijrt. in DH-li
and DH-3.
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5.1

5.0 CONCLUSTONS AND BECOMMENDATIONS

Conclusions

Based on this study the foilowing conclusions are made:

The groundwater system in the area of the Trail
mines in mainly controlled by geologic sfructures
lithology.
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Revised Hydrogeologic Evaluation

April 26, l g93

Canyon and Bear Canyon
(faults and fracturesl and

o

o

In the area of present devetopment, the regional water table is located betow
both the Blind Canyon and Hiawatha seams in the Bear Canyon mine, as
indicated by in-mine drilling and aquifer testing. The three aquifers within the
Star Point Sandstone have separate, distinct static water levels, and are not
fully saturated in the southern portion of the permit area.

At the present time, there is no evidence to suggest that interception of water
within the workings of the Bear Canyon rnine has had an impact on water
quantity or quality at Big Bear spring or Birch spring.

- Tritium ana'lyses suggest that Bear canyon Mine water is
primarily relict 'pre-bomb" water, and does not recharge Big
Bear spring which is "post-bomb' (more recently rechargedl
water.

- Analysis of Piper diagrams does not suggest a hydraulic
relationship between Bear Canyon Mine
from Birch Springs.

5-1
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- Analytical results of groundwater samptes coltected in 1gg1
indicate that water intercepted by and stored in sumps within
the Bear canyon Mine is of higher quality than that discharged
at Big Bear and Birch Springs.

Mine water discharge may increase the quantity and improve the quality of
water in Bear Creek.

subsidence over the southwest portion of the Bear Canyon Mine cannot impact
Birch Springs; Blind Canyon truncates the coal seam before it reaches Blind
canyon Fault or the fault and fracture zone associated with Birch springs.

o

o The recent reductions in
reductions in precipitation

spring flows appear to be tho result of significant
amounts over the last five to six years.

5.2 Recommendations

The following recommendations are presented to assist in addressing some of the
concerns of the water companies and the utah Division of oil, Gas, and Mining:

Co-op Mining Company should continue to periodically monitor ftows and water
quality at Big Bear and Birch Springs. Regutar monitoring will ensure the
collection of adeguate data for the evaluation of potentiat mining-related
impacts to the springs- Each round of flow monitoring and sample collection
should be performed by the same individual, to reduce the possibility of error
due to technique.

Special attention should be paid to sa
Recently obtained comparative labor
consideration shoutd be given to the

Jtfi | 5 t9E3
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assurance/quality control samples shoutd be
samples, to allow sampting techniques and
evaluated.
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submitted with each round of
laboratory performance to be

ORPCIRiil'I:
EEEECL'!-;:r.:

o

5-3

531



Co-Op Mining Company
Bear Canyon Mine

Appendix 7-N
Revised Hydrogeologic Evatuation

April 26, 1993

Company Annual Report. Bear Canyon
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TECHMCAL AT.{ALYSIS

Tank Seam Road
Co-Op Mining Company

Bear Canyon Mine
ACT/01st0as

July 20, L994

BIOLOGICJAL AhIALYSIS

R645-301-32L. Vegetation Information.

Plate 9-1, Vegetation Mtp, is included in the submittat for the proposed Tank Seam
Road and Poral Pad. The new vegetation map has been updated to include the Tank Seaur
reference area. The existing vegetation in the area of the proposed disnrrbance is included
on the -4p.

An inspection of tne proposed road was made by Forest Botanist Robert Thompson on
November 4, 1993, for threatened, endangerd and sensitive plant species (page 9B-5t. He
stated that the area was clear of any species of concern.

R645-30 L.3?:2. Fish and wildtife Resource Information.

No additional fish and wildtife rcsource information specific to the Tank Seam road
and portal pad was provided in this amendment. The resource information included in the
permit is general enough to cover this area which is close to the other disturbed areas. The
raptor $mrcy included the proposed area of dishrban@. The entire anea is classifid as
critical deer and elk winter nange.

A letter dated December 23, L992 from DWR Gage 10D-18) recommended the
current proposed road route over other alternative routes becagse of less impact. The letter
states that the .known golden eagles nest within one-half mile of the road are not located in
direct line of site. However, the lower cliff areas are potential Townsend Big-eared bat
habitat. A survey of the area for this species must be complete prior to constnrction of the
road and pad as required by R645-301-322.100.

R645-301410. Land fJse.

No amendment to the plan has been made for this section. The stated premining land
use for the area is wildlife and grazing. R645-30L411.110 requires the amendment to state
the current land use for the area which in this case would be only wildlife. Due to the
steepness of the site, livestock grazing would be prohibitive.

The current productivity of the area to be dishrrbed has not bben described as required
by R645-301-411.100. The Division will accept a letter from the SCS which states the
estimated current and potential productivity of the referen@ area to fulfill this requirement.

o EXHIBIT B
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Stipulations

6. The Operator must expose

7 . The Operator must test fill

8. The Operator must submit
slope.

bedrock when needed to ensure that the slope is stepped.

material prior to placement.

detailed slope profiles and stability analysis for each fill-

BASELINE DATA

R645-301-729. cumulative Hydrologic Impact Assessment

In the review of additional information to put together the 'Revised Hydrologic
Evaluation of the Bear Canyon Mine' the following lte** were considered: l) the updated
PHC (Probable Hydrologic Consequences) data submitted by Co-op Mining Company, and
2) the september 9, 1993 informal hearing transcripts.

Ground Water

Within the vicinity of the Bear Canyon Mine, two major springs have been identified: Big
Bear Springs and Birch Springs. Big Bear Springs (maintained Uittre Castle Valley Special
Services District) discharges from three prominent joints. Birch Springs (maintained by the
North Emery Water Users) discharges from the normal fault which hal approximatety 20 feet
of vertical displacement. Both springs discharge from the lowest sandstone unit of the Star
Point Sandstone (Panther Tongue), where the Mancos Shale acts as a barrier to the
downward movement of groundwater. As a result of the Order issued by the Division of
Oil, Gas and Mining, Co-op Mining Company initiated a drilling program to betrer define
the ground water flow path associated with the Blackhawk-St..point aquifer in the area of the
mine.

Although a regional aquifer (termed the Star Point - Blackhawk Aquifer by Danielson, et
ol., 1981) has been designated for the area, in-mine drilling and aquifer testing conducted for
this study area indicate that three aquifers within the Star- Point Sandstone have individual
static water levels. Further, in the southernmost hole (DH-3) shown on Plate 2, pAp, none
of the three aquifers are fully saturated. This fact indicates that each of the units have a
separate and distinct water levels. The springs issue from the bottom of the Panther Tongue
(4t7 - 433 feet below the Blackhawk formation contact with the Star Point Sandstone),
therefore, Birch Springs and Big Bear Springs are hydrologically isolated from the impacts of
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mining in the Blackhawk Formation by the presence of two Mancos Tongues in the Star
Point Sandstone.

Areas of encountered groundwater within the mine are fractures which drain over a
period of several months as the mine advances northward. This indicates a high degree of
hydraulic interconnection through fractures in the portion of the Blackhawk Formation which
overlies the mine. Inflows in the north end of thJ North Main and Second East entries are
through roof bolt holes and hairline fractures which are presumed to drain overlying perched
aquifers in the Blackhawk Formation. The current rate of discharge from the mine is
approximately 300 GPM.

Big Bear Springs and Birch Springs in the vicinity of the Bear Canyon Mine issue fromjoints at the contact between the Panther Tongue and the Mancos Shali. The majority of
water inflows in the mine are through bolt holes and fractures draining perched aquifirs in
the Blackhawk and an indeterminate amount of interception of water from the floor in the
area of the Second East entries. The review of water iource information, the graphical
tracking of precipitation versus flow, the testing of the spring water and mine *.ir. quality
for tritium dating, analysis of water quality chemical data using Stiff and Piper diagrams, and
the known presence of three separate piezometric surfaces based on drilling in the Spring
Canyon, Storrs, and Panther Tongues of the Star Point Sandstone leads to a conclusion of no
significant material damage to the Hydrologic Balance outside the permit area.

The Co-Op Mining Company has drilled I exploratory drill holes into the Tank Seam
(page 2-13, Appendix 7 - J, PAP). All were dryexcept one which flows at .5 GPM (drilled
up from the mine workings in the Blind Canyon Seamj. The inflows into the Tank Seam are
expected to be much less than those encountered in the Blind Canyon Seam.
Stratigraphically, the Tank Seam is 250 feet above the Blind Canyon Seam and therefore,
would tend to be drier and not expected to have the ground water inflows found in lower
coal seams (i.e., the Blind Canyon and the Hiawatha Seams;. There has been no continuous
water quality problems associated with mine water discharge at the Bear Canyon Mine and
therefore it is not expected to change in the future, although it will be closety watctred for
any long term trends.

Surface Water

The Permittee has submitted information in their PHC which docurnents the quality and
quantity of surface water routinely collected in the permit and adjacent areas from stations
located on Bear Creek and Trail Creek. Analytical data from these sources are summarized
in Chapter 7 of the PAP and the Annual reports. l,ocations of these monitoring points are
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presented on Plate 7 4 of the pAp.
PHC on pages 3-10 rhru 4-3:

The following potential impacts are discussed in the

. contamination from acid- or toxic-forming materials;o Increased sediment yield from disturbeo 
"irri;. Flooding or stream flow alteration;

o lmpacts to the chemical quality of surface water; ando Impacts to surface water quanlity

The Permittee has provided a summary of the potential impacts based on the potential
Magnirude of Impact and the Probability of Occurrence. The two potential impacts to
surface water quality with moderate or high probability of occurrence are in orber, road
salting and mine discharge. Both potential impacm .ti being monitored, by monitoring
treatments in place (i'e. sediment ponds). Any mitigation of road salting within the permit
area will be based on UPDES permit requirements. fn. monitoring of discharg, ,ni
underground occurrence are in place to determine if mitigation m.riures are needed.

The Permittee has provided an adequate erosion and sediment control plan for
reclamation of the Tank Seam and therefore a Cumulative Hydrologic Impact Assessment can
be completed.

Findins

The Permittee has met the requirements of the rules regarding the collection of Baseline
ground and surface water data. The Permittee has also provided an accurate assessment of
the potential impacts from mining the Tank Seam. The Permittee has met the requirements
of the rules regarding erosion and sediment control for reclamation.

R645-30L-741 thru
742.126 and 742.240 Sediment Control Measures

Operation Plan

The Permittee is proposing to build a road and pad area isolated from the normal
sediment control facilities at the main facilities area in steep canyon which is considered a
space limited environment. Therefore, the Operator has dicided to treat all disturbed areas
using alternative sediment control (i.e., silt fence and erosion control matting). The
Permittee meets the regulatory requirements of R645-30l-741 through 742.126 and 742.240.
The construction procedures for installation of sediment controls are described on pages 3H-

lr
t
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Carl E. Kingston, #1826
3212 South State Street
Salt Lake City, Utah g4l 15
(801)486- 1458

F. Mark Hansen, #462g
341 South Main, Suite 406
Salt lake City, Urah g4l I I
Telephone: (801) 3644040

Attorneys for Respondent
Co-op Mining Company

trf,t ED
stP | 2 gs4

"3,1?3'iT,f,FDoF

BEFORE THE BOARD OF OIL, GAS AND MIMNG
DEPARTMET.TT OF NATURAL RESOURCES, STATE OF UTAH

a

o

I

t

a

o

IN THE MATTER OF THE REQUEST
FOR AGENCY ACTION BY PETMTONERS
NORTH EMERY WATER USERS
ASSOCI.ATION, HUNTINGTON-CLEVELAND
IRRIGATION COMPAI{Y, and CASTLE
VALLEY SPECIAL SERVTCES DISTRICT

DESIGNATION OF EXHTBITS

Docket No. 94-022
Carise No. ACT/0 LS tm5-93B;

Pursuant to R641-105-500, Permittee/Respondent C.w. Mining Company dtbtaCo-op

Mining comqanY (co-op) hereby designates as Exhibirs filed with the secretary of the Board the

following documents:

I 
AII documents previously fil4 by Co-op with the Division in this matter./" Co-op's Perqtit, with all revisions, 

"*rndrents 
and supplements thereto.3' All previous orders and Decisions of the Board aoa Division addressing thehydrology or geology of the Trail canyon, Bear canyon and surrounding areas.

DATED ni, 7 day of Seprember, I gg4.

o



CERTMICATE OF SERVICE

I hereby certify that I 
l1u" this day served the foregoing insrrumenr upon all parties ofrecord in this proceeding by mailing a copy thereof, properly addressed, with postage prepaid, ro:

David B. Hartvigsen
NIEI.SEN & SENIOR
I100 Eagle Gate Tower
60 East South Temple
Salt lake City, Urah 94111
Attorneys for
North Emery Water Users' Association and
Huntington-Cleveland trrigation Company

2005p.0()12

Jeffrey W. Appel
Michele Mattsson
APPEL & MATTSSON
9 Exchange Place, Suite I 100
Salt l-ake City, Urah 841 I I
Attorneys for
Castle Valley Special Service District

Dated at salr lake ciry, utah ,hi, 2 day of september, 1994.
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' Carl E. Kingston, #lt}6
3212 South State Sreet
Salt Lake Ciry, Utah 84115
(801)48G14s-8

F. Mark Hansen, #4628
341 South Main, Suite 406
Salt Lake Ciry, Utah g4l l l
Telephone: (801) 3644040

a
Attorneys for Respondent co-op Mining company

FHH-trD
OcI 2 0 t994

SECRFTANY BOAND OF
OII- GAS & IT4INING

I

BEFORE THE BOARD OF OIL, GAS AND MTMNG
DEPARTMENT OF NATURAL RESOURCES, STATE OF UTAH

IN THE h,IATTER OF THE REQUEST
FOR AGENCY ACTION BY PETITIONERS
NORTH EMERY WATER USERS
ASSOCIATION, HUNNNGTON-CLEVEI.A}ID
IRRIGAfiON COMPAI{I, ild CASTLE
VALLEY SPECIAL SERVTCES DISTRICT

FINAL E)fiIBIT LIST

Docket No. 94{27
Cause No. ACT/0 l5/U25-93B

I

a

I

)

I

o

I

C'W' Mining Company d,lbta Ceop \dining Company (Co-op) submits the following

exhibits pursuant to R641-105-500 and {00. All exhibirc were identified in coop,s seprember g,

1994 Designation of Exhibits.

Fv.# nFSCRIPTIOilI
A wl2ll95 'significant permit Revision Approval' (DOGM)

07 120195 *Technical 
Analysis' - pago l, zl,zz,z3 (DOGM)

A4B0l93 *Probable 
Hydrologic Consequences of Minirg At Bear Canyon Mine,

Emery County, Utah' (Earthfax Engineering, Inc.)

Un6l93 *Revised 
Hydrogeologic Evaluation of the Bear Canyon Mine permit And

Proposed Expansion Areas' (Earthfax Engineering, Inc.)

DATED nir20 dayof october, Igg4.

q l



CERTIFICATE OF SERVICE

I hereby certify that I have this day served ttre foregoing document upon all parties of recordin this proceeding by mailing a copy thereof, properly adaressed, with postage prepaid, to:

David B. Harrvigsen
NIEI.SEN & SENIOR
1100 Eagle Gate Tower
60 East South Temple
Salt l-ake City, Utah g4l I I
Attorneys for
North Emery Water Users' fusociation and
Huntington-Cleveland lrrigation Company

Dated at salr l-ake ciry, utah ni&a^vof ocrober, lgg4.

Jeffrey W. Appel
Michele Mattsson
APPEL & MATTSSON
9 Exchange Place, Suite I 100
Salt l-ake City, Utah 841I I
Attorneys for
Castle Valley Special Service District

2005p.@8

52
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J .  C ra ig  Sn i th  (4143)
Dav id  B.  Har tv igsen is fsoy
NIEIJSEN & SENf ORI p. C.
l-LOO Eagle Gate Tower
60 East South Temple
SaI t  Lake  C i t y ,  ULah  84111
Te lephone :  (801)  532_1  900

o

o

t

FHLffiH'
Ocr | | t994

SECRFTANY, BOARD OF
OIL, GA.S & MINING

Attorney? for North Emery water users Associationand Huntington-creverand' rri igation- i"rpany

Jef f rey W. Appet  (3630)
Miehele Matt i lon iscori
APPEL & I,IATTSSON
175 South Main Street, Suite 1l_10
SaIt  Lake City,  Utah 84111_
Telephone:  (8o1)  53 2_LZS}

Attorneys for Castle VaIIey
Special Service District 

I

BEF.RE TEE BoaRD oF or' , cAa, Al{D urNr*c

DEPARTUEIItr oF rlATURAr, REgouReEg, grATE oF urAE
o

o

O

I

I

a

IN THE MATTER OF THE REQUEST
FOR AGENCY ACTTON BY
PETITIONERS NORTH EI,{ERY I{ATER
USERS ASSOCTATION, Ht NTTNGToN_
CLEVEI,AND IRRTGATION COMPATiIY,
AND CASTLE VALLEY SPECTAL
SERVICES DTSTRTCT

EXtrTBIT I,rST

DocKET No. 74-cr27

CAUSE No. oer lOtS/aA s

Protestants/Apperrants, North Bmery water users Association
and castre valrey speciar services Distr ict  respectfur ly submits an
or iginar and twerve copies of  the forrowing exhibi ts pursuant to
R641 -1O5-5OO and  R64_1O5_6O0 . ,

1 .  USGS Map of  Area.

2. Permit  for Birch Spring from BLM.

3'  Photograph of spr ing Development,  Birch spr ing.

E9
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5 .

5 .

7 .

B .

g .

1 0 .

L l .

L 2 .

1 3 .

1 4 .

1 5 .

1 6 .

L 7 .

Photograph of spr ing Deveropment,  Birch spr ing.

Cost of  Spr ing Development,  Birch Spring.

Geolog ic  Map.

Rock Formation Chart.

General ized Geologic Diagram.

Geolog ic  Sect ion.

Photograph and charts of Impact of Mining on water.

cross-section charts on Mine Dewatering (coror) .
Generalized Geologic Diagram.

Photograph Mine Seepage.

Photograph, Close up, Mine Seepage.

Comparat ive Flow Graph 19g0_1994.

Comparative FIow Graph 1989_t_994 .

Pub l i c  Law ZZO(c )  (Z )  .

DATED this l l th day of October,  L994.

NrEtsEN & SENIORT P.c.
i
I
I

I
I

i rDavid B. Hartdgrse
Attorneys for protdstants

34631.No76t.2
2
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r hereby certify that a true and correct copy of
foregoing ExHrBrT trsT hras maired, to the addresses l isted berow
deposi t ing the same in the uni ted states mair ,  postage pre_paid,
th is  l l th  day o f  October ,  1994:

Wendell Owen

9o-op Mining Company
P.O.  Box  LZ4S
Huntington, Utah B4SZ|

CarI  E. Kingston, Esg.
32Lz South State Street
sal t  Lake ci ty,  ut .n 84115

F. l lark Hanse, Esq.
34L South l{ain, sdite 406Salt  Lake City,  Ut"n 84111
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q.  Cra ig  Sn i th  (4143)
David B. Hartvigsen isaso;
NfELSEN & SENIOR, p.C.
1100 Eagle Gate Tower
60 East South Temple
Sal t  Lake c i ty ,  ULah 84 t1t_
T e l e p h o n e :  ( B O t - )  5 3 2 - t 9 O O

F'BLHffi
ocr 2 | lf/94

SECRFTARY, BOARD OF
O[ OIS & MNING

AttorneyF for North Emery water users Associationand Huntington-creverana' rrrig"ti";- 
""rpurr"

Jef f rey  W.  Appel  (3630)
Michele Drattsson isaor i
APPEL & I,[ATTssoN
L75 South Main Street, Suite 1110SaIt Lake City, Utah g4l1f.
Telephone: (B01) 53 Z-LZ5Z

Attorneys for Castle VaIIey
Special Serrrice District 

I

BEFORE Tm BOARD oF orlr cAs, AIiID urNrNc

DEPARTI{EIIT oF ltATItRArr REgouRcEB, STATE oF urAII

a

t

I

t

IN THE I{ATTER OF THE REQUEST
FOR AGENCY ACTION BY
PETITTONERS NORTH EMERY I{ATER
USERS ASSOCIATToN, HUNTINGToN_
CI,EVEI.AND TRRTGATION COMPAI{Y,
AI{D CASTLE VALLEY SPECIAL
SERVICES DTSTRIET

SUPPI,EME}TTATJ
EXETBIT I,I8T

DOCKET NO. qc{-ozJ

cAUsE No.  Ac+ lo  I  S  lozS_13 B

Protestants/Appetlants, North Enery water users Association
and castre valrey special senrices District respectfulry submit an
originar and eighteen copies of the forlowi.g exhibit pursuant to
R 6 4 1 - 1 0 5 - 5 0 0  a n d  R 6 4 _ 1 0 5 _ 6 0 0 . ,

Exhibit  No. 18 Big Bear spring water euarity Data



DATED th is  21st  day of Oc tober ,  1994 .
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r hereby certify that a true and correct copy of the
foregoing suPPrrEuEr*fAL E:crrBrT rrrgr was maired, to the addresses
risted be10w by depositing the same in the united states mair,
postage pre-paid, on this 21st day of october, Lgg[:

Carl  E. Kingston, Esq.
32L2 South State' Street
SaIt  Lake ci ty,  Utah 84115

I hereby certify that a true
fOrEgOiNg SUPPLEUENTAL EruIBr! IJrSr ANd
were hand delivered to the ad.dress listed
October,  1994:

and correct copy

a copy of Exhibit

below on this 2tst

of  the

N o .  1 8

day  o f

F. Mark Hansen, Esq.
341 South Main, Sui ie 4 06
Salt  Lake City,  Utafr  841 11

PS>C: \FI LEs\TIo.E}rERY. ExZ

3
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g. 9T.ig strdth ( 4143 )David B. Bartv igsen iSfSOyNIEI,SEN & SENIOR

FEE.EM
Ocr 2 0 t994

SECRFTARY, BOARD OF
CIl- CIAS & MNTNG

ocr20

1100 Eagle Gate Tower
60 East South Teurple
Salt  Lake City,  utah g4111
Telephone:  (6Of  )  532_1900

Attorney? for North F "ry 
T{ater users Associationand Huntington-crevera"a' riiigati";-""rpany

Jeffrey I{. - Appel ( 3630 }Michete lrattiion isaOf iAPPEL & IIATTSSON
175 Souttr t{ain Street
Sui te  1110
Saft take City, Utah S4ll l
Telephone: (BOf) 53}_LZsi

Attorneys for Castle Vallev
Special Senrice Distri"i- 

-'

BEFORE TEE BoaRD oF orlr, eAs, AlfD lrrNrNG

DEPARTMENT oF NATttRAr, RESotrRcBS, STATE oF uraE

a

rN TEE UATTER OF TEE nE$rEsr lFOR AGENCY ACTToN BY prirrronrns 
)NORTE EI,TBRY WATER USERS ASSOCT;TION, }HUNTING$ON-CI,E\IEIJAND IRRIGATTOU }COI'IPANT' .A}ID CASTT,E VAI,IBT iPrtrEr., }SERVTCES DISTRICT 
l

PETITIOI{ERS RESPONSE TO
CO-OP'S INTERROGATORTES
TO PETITTONERS

Docket No. 94-027
Cause No. ACT/0 tS I OZS-93B

a

t

I

Petitioners respectfully respond to Co_op,s Interrogatories as
fol lows:

TIITERRoGAToRY: Please identify each person whom you expect to
call as an expert witness at the hearing in this matterr and for
each such person, prease state the forrowing:

€I' state the person's full nane, address and, telephone
nu^urber -

I
5.q



b' state the education, training, experience, and. other
facts upon which you expect to rery to qualify the person as an
expert witness.

c ' state the subject matter on which the person is expected
to test i fy.

d' state the substance of the facts and opinions to which
the person is expected. to testify.

€. Provide a summaEy of the grounds

f. fdentify all documents reviewed

for each opinion.

by or prepared by the
person in connection with the forauration of the person, s opinio's.

RESPONSE TO INTERROCATORT

6t. S. Bryce Montgomerrr
3512 South 100 nast
Bguntiful, Utah 84010
(8011 29s-8s92

b' Bacheror of science Georogy. Graduate work in Geology
and Engineering' Eydrologicar Engineer, utah state Engineers
office; Petroleum Georogist; Geologist and, chief Georogist, utah
Division of water Resources- Registered professional Georogist,
state of wyoming' Thirty-five years professional georogical and
hydrological experience.

c' Geology, Groundwater Bydrology, the effect of co-op,s
l{ining operations and mine dewatering, and proposed future mining
operations and mine dewatering on Big Bear spring and Birch spring.

d' The substance of the facts and, opinions to which
Mr' Montgomery is expected to testify are that the activities of
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co-op ltining in operating its mine in Big Bear canyon incrudirg its
mine dewatering and mine water utilization causing an impact on
both Big Bear spring, which is utilized for drinking water purposes
by castle varley special services District, and Birch spring, which
is utilized for drinking water purposea by North Emery water users
Association.

This impact by co-op has caused both deereased frows of the
springs and deterioration of water quality. These impacts are
measurable from the decreased flows of both springs and are due to
the hydrorogic connection between the aquifer being dewatered in
co-op's miniog operations and the aquifers from which Birch spring
and Big Bear spring issue - This interconnection is due primariry
to faulti[g. See also subpart c.

€. See Response to Subpart d. and f.
f' All hydrorogy docunents includirg the pEc and cErA on

f ile regariding co-op lline at DoGu. The groundwater system and
possibre effects of underground coal mining in the Trair Mountain
Area, centrar utah by Gregory tines. Eydrorog.y of Area 56,
Northern Great plains and Rocky ltountain Coal provinces, Utah, by
Gregory c ' r'ines ' Eydrology of Alkali creek and castle valley
Ridge coal Lease Traets, central utah and potential Effects of coar
Mining by R' L' seiter and R. r,. Baskin. Eydrology of the coal
Resource Areas in the upper Drainages of Euntington and cottonwood
creeks, central utah, by Danielson, Rellillard and FuIIer.
Hydrolog:y coal Resource Areas in the southern wasatch plateau,o

55



central utah, by Terrence Danielson and Dean sylra. Eydrology of
the Price River Basin, utah, with Emphasis on serected coar-fierd
areas by K. I { .  Waddel l .

ALr  o f  the above are  u-s .G.s .  pubr ica t ions.

Precipitation data f or the i_uurediate area
obtained frour scs and, spring frow data obtained.

North Emery l{ater users, co-op }tining and castre

Services District.

STATE OF UTAE }

conNTY OF SALT r,AKB ;="'

on the jS- day of

me David B. Bartvigsen,

duly acknowledged to me

October, 1994 r p€rsonally

the signer of the within

that he executed the same.

of the springs

from records of

Valley Special

appeared before

instrument, who

DATED this lI9 day of october, 1994.

NTELSEN & SENIOR, P.C.

Kd

JANAE NOVAK
Eo Ersr So. Tompfe tilOO
Edt trtc Ctty, Utsh 84tt r

lly Commltslon Erptrer
. Janrery 3.-1998 Y PUBLIC

Residing at
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CERTIFICATE OF SERVICE

r hereby certify that on this \.\ . day of october, 1994 , T
have eaused to be sent, through the united states mail, f irst-
crass, postage prepaid., a true and correct copy of the foregoing
PETITIONERS RESPONSE TO CO-OP'S INTERROGAIFORTES TO PETITTONERS
addressed, as follows:

Carl  E. Kingston, Esq.
32L2 South State Street
Salt Lake City, UT 84115

F. Mark Eansen, Esq.
341 South Main, sui te 406
SaIt  Lake City,  UT 84111
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BEFORE THE BOARD OF OIL, GAS AITD MINING

DEPARII{ENT OF NATT'RAL RESOT'RCES

IN N.ID FOR THE STATE OF IITAII

IN THE MATTER OF REQUEST FOR
AGEI{CY ACIION AIID 'IE,,AIJ OF
DIVISION DEEERUTN, .)N TO APPROVE
SIGNIFICAIilI RE\IIS.- ;r TO PERIIIT TO
AIJ,O'W 'I.IINING OI. TA:rit SEN,I BY CO-OP
I,TINING CO!,IPA}TY BY P"I::TITIONERS NORTH
EI.IERY V{ATER USERS ASSOCIATION,
HT'IITINGTON-CLE\IET,AIID IRRIGATION
cotIPAlIY, AlilD CASTIJE VAIfiET SPECIAI!
SERVICES DISTRISI, CARBON
coUNTY, IIf|AII.

DOCI(Er NO. 94-027

CAUSE NO ACT/Ols/Ozs

TUESDAY, OCTOBER 25, 1994, COMMENCING AT THE HOUR OF 9:OO

A.l[., A HEARING lfAS HEID IN TIIE ABOVE ]IATTER BEFORE THE

BOARD OF OrL, GAS, Al{D l{rNrNG, 355 WEST NORTH TEUPLE, 3

TRIAD CEtilfER, SUITE 52A, SALT L,AKE CITY, tIfAII 841.80-1203.

FILE NO. LO2594

REPORTED BY:
LINDA J. SMTIRTHIiIAITE,

INTER},TOTINTAIN COT'RT REPORTERS
s980 sotrtH 300 EAST
!.fURRAY, (rfAII 84107

8 0 1  2 6 3 - 1 3 9 6

)
)
)
)
)
)
)
)
)
)
)
)

csR, RPR, Cl't OFi TGINA[-
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9

10

11

t2

13

14

15

15

L7

18

19

20

2L

22

23

24

25

APPEARA}ICES

DAVE I,AI'RISKI

BOARD ME}IBERS: RAYI{OND MITRRAY
EITISE t. ERI,ER
JAY CHRISTENSEN
KENT STRINGIIAI-T
JI'DY LEI\IER
TSOUAS FADDIES

JAII BROI{N, Secretarlr to the Board
JA}IEN{ BITRNS, Iega1 Secretary
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SALT r.aKE crry, ttrAll, oqroBER 25 , r.994 , 9 : oo A}l

MR- r,AtRrsKr: Good morning. werrl go on the record,

now- This is a matter before the Board of oil, Gas and

Mining in the matter of the request for Agency Action

and Appear of Division deteraination to approve

significant revision to perait to alrow mining of Tank

seam by co-op l{ining company by petitioners North hery

I{ater users Association, Huntingrton cleveland rrrigition

company, and castle varrey special ser:rrices District,

Carbon Coturty, Utah.

This is Docket No. g4-o27, cause No. Acr/ols/ozs.

rf counsel would enter their appearance for ttre record,

please.

l[R- sMrTII: ctaig snithr appearing on beharf of

petitioner, NortJr hery lilater Users Association an4

Errntington Cleveland Irrigation Company.

l[R- APPET: Jeffrey Appet on beharf of castre varrey

speciar serrrice District, petitioners.

!{R' l{rTcIIEr'L: Tom Uitchell on behalf of ttre Division

of Oil, Gas and Mining, respondents.

l[R. IINISEN: l,lark Hansen for Co_op.

ItR- KrNcsroN: carr Kingston on beharf of co-op

Dtining company.

l[R- r,AURrsKr: Thank you. The first issue ttrat we

need to address this norning are procedural issues that

t

I
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faniriar as we courd be with what the deveropment of a

spring, irt reast as far as Birch springs, entair. Take

a minute and just maybe describe what work was done for

the developnent of Birch Springs?

A. WeIIr w€ went in.

MR. HANSEN: IiIe have given a lot of ratitude and r

object on foundation grorrnds and ask petitioners to

establish soDe foundation so ttris testimony is relevant

to ttre issue.

l[R. r,AURrsKr: r think thatrs appropriate ][r.

Smittr.

. l[R. sMTTII: r guess rrm confused. rrve heard -- is

it a foundation or relevance objection?

l[R. HNISBN: At this point rrm objecting for rack of

foundation- rf they canrt show foundation ttren rrll

object to relevance.

l[R. LAURISKI: As to t]re relevance.

!{R. sl{tTII: r believe the relevance you know, r

can spealc to eitier one or both. ![r. Allred testified

he was personally involved with ttre development work so

he has personal knowledge of what happened ttrere and can

testify as to ttrat. As far as ttre rerevance , T just

want to point out that ttre efforts that went in to

develop Birch springs as a resource for Norttr herlf

Water users, and we believe it provides found,ation for

53
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later testimony our expert wilr give as to water that

should be intercepting what it could intercept or has

intercepted in the past, and that the development work

should be intercepting the water thatrs there.

MR. HAIISEN: $lell, the issue again is what effect

co-op's nining of the Tank seam has on those springs and

r object to the testinony ttrey are proffering here on

ttre relevance grounds.

l'llR. sMrrII: welr, if co-op wants to linit any of its

testimony to ttrat and not raise any . issue about whettrer

tte properly developed ilre spring and rre are capturing

the water tiat's in ttre spring, w€ can move ahead. But

r dontt want to be in a position where rrve by;lassed,

some evidence and have ttreu bring arlruments .that, i.€.1

Ire did not develop ttre springr or the spring wasnrt

properly d.eveloped, and ttratrs ttre reason why, when we

show what flows wetre getting out of the spring, ttrey

attack that evidence as saying tJat, s not the flows from

Birch springs, you are just not capturing ttre flows in

your system so you are not getting ttre entire frow.

And so ilm happy to shorten tbe issue. r d,onrt want

to leave myself in a position where r havenrt put on the

proper evidence and when itrs tlreir turn have that kind

of evidence brought by ttrem, and me not having put on

ttre evidence about our developing tlre spring.

5 4
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BY

I\m,. r,AtIRrsKr: why don't you continue and the Board

wiII consider whatever weight that we can afford this

exhibit. wetrr reserve our decision on your objection.

uR. HANSEN: r'r l  ask that he lay a foundation. rf

lays  i t ,  that 's  f ine .

MR. SMITH:

Q. Mr. Allred, ttere you personally involved in the

deveropment work of Birch springs in ttre 19gors?

l. yes , I rras .

Q- And did you personally go observe the work that

was done?

A.  yes ,  T  d id .

Q. And did you obsenre

trfiR. r,AI]RrsKr: l1[r. snith, courd you rean for:vard and

croser to the microphone, please. Thank you. llr.

AIIred, I tm sorry

BY IM.. SMITTI:

Q- And did'you obser:rre ttre construction work

that's depicted in Erahibit 3?

A.  Ygs.

Q, And does E:*ribit 3 accurately depict

deveropment work that was done at Birch springs?

A- Yes, that was why we went in ttrere. we was

already getting 20 galrons a minute out of the part that

has been developed. And, so we went in and red,everoped

5 5
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the whore thing and onry gained 1oo some galrons a

minute, but rde courdn't put it right in. And when we

put it in, it nas 90 some garrons and that was during

the same time as they were nining at co-op nine.
f.

a- So after the development work was done you were

abre to how much water were you abre to capture from

Birch Springs?

A- They lras over zoo. some galrons that was

captured in there, that we was capturing in there.

Q- okay. And rtm' shdwing you whatrs been marked

as Exhibit 4 and ask if you can identify that?

A- Yes, that was some more from when lre vtas

starting to rearry dig down into Birch springs trying to

get down to the sources of the springs.

ll[R- r,AURrsKr: so this 
nis sinpry additionar

deveropment work in the Birch springs area?

THE WITNESS: yes, more of the same.

l'[R- r,AURrsKr: rf you rook at Exhibit 3, it's

actuarly more to the left of it, as r rook at this; is

that correct?

THE WITNESS: yes. n

l{R. LAURISKf : Okay.

BY MR. SI,TITH:

Q- And ild rike you to take a. .look, and, have you

rook at E:<hibit 5, and ask if you can identify $ftibit

56

141

] .



I

lo

lo

lo

lo

a

ro-
I

lo

lo

1

2

3

4

5

6

7

I

9

1 0

11

t2

L3

14

1_5

1 6

L7

1B

L9

2 0

2 L

2 2

2 3

2 4

2 5

to-
--.

; -

lo-
..: .'
:;..
i ;  .-

!'r

5 .

A. Yes, these are checks $re $/rote to Tony

Sap ie ress  fo r  L7  ,360  .  39  .  $Z f ,  4  60  .

0. And what were those checks to pay for?

A- This was to pay for deveropment work in Birch

Springs.

Q. okay. And on the second page can you identify

the second page of Exhibit S?

.4. Yeah, this is where we went in and got ttre

water right from t}re redge itserf . one and two on

there.

Q .

work?

And ttratts what, a drawing of some development

A- This is a drawing of the development work that

was done in there.

0. okay. And prior to any developnent at al},

where did the water issue from Birch springs, when you

say the rock ledge itself?

A- Before it was coning out right along where ttrat

hydrohore is sitting on this one picture you got, this

which one is this one?

MR. I{ITCHELL: Three.

THE WTTNESS: This creek was running water down

through it, the stream bed was running water before we

went in and developed .it.

5 7
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MR- r,AURrsKr: And r may have missed this, what year

was that?

THE wrTNEss:  Th is  was in  'g3  or  ,84,  r ight  in

there.

BY MR. SMITH:

Q- was that the first tine that Birch springs had

been deveroped for use by North hery water users?

A- No, it was deveroped in ,76, r think, the first

time, and thatts when ne was getting zo some qrarlons a

minute out of it.

Q- so the purpose of the deveropment work was, in

the 80ts, was to do what?

A- To get the rest of the water ttrat sras coming

out, that tras coming down this creek bed,.

Q- And how much, after the deveropment work was

done in the t8o's, how much water was available, was

captured in the North hery water users system from

Birch Springs?

A- werl, when it was arl said and done arr we

realry captured was 90 some gallons a ninute.

lfr,. CIIRfSTENSEN: In addition?

THE WITNESS: yes.

MR. r,AURrsKr: rrm confused, a rittre. when we were

talking about Exhibit 3, sre talked about the developnent

being capable of puttingr out zoo garrons. wtren you

5 B
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f inished, the frow went to zoo garrons per minute.

THE wrrNESS: when we was developing it rre bucketed

the places where tre come right out of the ledges and sre

r^/as bucketing 2OO gallons a minute.

MR- r,AURrsKr: so the corlection of everything?

THE wrrNESS: That was corlection of one and lro of

those' one and twor on the back end. one of them was

two hundred something and one was around J-oo some

gall.ons - That was when they put the pipe in and we had

there was more water tien, but thatrs what r was

getting out of the buckets.

MR. LAttRISKf : That was in ].9g3 , ,94?

THE WITNESS: Yes.

Ms. LE\llER: How mueh were you getting out after ttre

pipeline was put in?

THE wrrNEsst we was only getting 70 some to go some

gallons a minute.

Irts. LE\IER: After the work was done you were getting

about 90?

THE WITNESS: Yes.

I{R. sMrrH: r move for admission of Extribits 3, 4

and 5 .

ltR. HANSEN: object to the first page of Exhibit s,

the checksr oD the grounds of relevance. r think the

fact they did deveropment work is rerevaDt, but whether

59
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or not they paid for it or who they paid the money to is

not relevant.

MR- r,AuRrsKr: r,rr arlow the exhibits, and r think

that the first page of Exhibit 5 is just to indicate

that they actually had the work done at Birch springs,

and we'lr just accredit whatever weight is given to the

merits of this case.

MR. HANSEN: Okay.

I{R- sMrrII: Thatrs art the questions r have for ur.

AIlred

l[R- MrrcHEr,L: courd r get clarification?

MR. AppEL: I have no questions.

l[R- MTTCHELt: The checks on Exhibit s are dated

1984 ' Do you think you would have written those checks

in the same year in which you did the work?

THE WITNESS: I rm sure.

![R- MTTCHELL: so 1984 is probabry ti]ery the year in

which it was d,one?

THE WITNESS: Yes.

lm,- MTTCHELL: And the finar page of this e>ctribit,

the hand drawing, do you know who did ttre hand. drawing?

THE wrrNESs: r did some and Garr.r,arsen did some.

r d'on t t know who did this one for sure. He was the

manager sre had at the time.

' l{R- r,AURrsKr: when was this? was this arso

6 0
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Q- okay. And are you on any boards or do you have

any posit ion on any boards in your area?

A. Yes. I 'm on the Board of  the

Huntington/Cleveland Irrigation Company.

O. okay. And it 's ny understanding

Huntington/Cleveland frrigation Company is the holder of

the water rights for the water that issues from both

Birch Spring and Big Bear Canyon spring?

A. yes, thatrs r ight.

Q- and it's arso ny understanding you have had a

lot of opportunity to obserrre particurarry Birch spring;

is t}at correct?

A- Yes, arr our l i fe we have been cattring, rrve

seen the springs aII ny life.

Q- And you say all your life, about what period of

tine are we talking about?

A- oh, r was probably like 10 years old before r

courd renemb€rr you know, doing too much about it. The

Birch spring in particurar is right on top of the hill

which we call the Bear canyon hiII. we used to truck

cattre up there in an old truck and it was hot, and my

j ob ttas to dip water out of the spring to cool the ord

truck off with.

Q- okay. And when you were starting r should

have asked how ord you were and we could figure it out.

67
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TeIr us when you were 10 years ord, what year sras that?

A .  1949 .

a- And so you'd dip water out of Birch Spring to

put in the truck; is that right?

A .  Yes .

Q- And courd you give an estimation of how yuch

water you saw in Birch spring d,uring your visits there,

and if it changed, letrs tark about the changes, but if

it stayed constant, give an estimation?

A. f dontt know that it ever changed,.

l{R. HANSEN: objection, rack of foundation. unress

he took measurenents to quantify, r donrt think he has

any personal knowledge to testify.

l{R. r,AURrsKr: .you can go ahead ur. McElpragk, and

we,'II consider the objection.

THE wrrNESS: r wourd gruess, and my g[uess would

probably be 75 gallons a minute.

BY }1[R. SMrTH

Q- Thatts based on how big of a stream? can you

describe what kind of stream you saw coming out of Birch

Springs?

A- werl, the onry thing r could relate to is punp

water- r have one pump r use quite a bit that runs 2oo

garlon a minute and werre out another pump that run lso

garlon a minute. And just what r was basing it oD,

6B
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trying to guess how big that stream $ras compared, to what

these pumps out there

MR- HANSEN: r object and move to strike the

test imony. This estabr ishes hers specurat ing.

Dm,. r,AttRrsKr: His testimony with respect to the

flows_ out of the Birch Springs?

Ir[R. HANSEN: That, s correct .

It[R - r,AttRrsKr: proceed, we, ll consider the

obj ection.

BY I[R. SMITH:

Q- And so you visited Birch springs about how many

times a year, from 1949 on?

A- oh, wourd be four or five times in the spring

and probabry two or three in the falr, prus goshr w€

see it alt summer long really.

Q. And this hlas everlz year from t4g until the time

that Birch Springs was developed?

A.  yes .

Q- Ever any times when you saw the Birch spring

just was dry?

A. Nor no I never did see it dry.

Q- Did it have approximately the same flow every

year?

A- r would think so. As far as r know, T never

did notice no change in it anyway.
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o- okay. Hon about the spring in Big Bear canyon,

did you have an opportunity

MR. r,AURrsKr: can r stop you for a minute? when

you tark about no change, I,{r. McElpragk, what time

frames are rde tarking about here from I Lg4g to L994

or?

THE wrrNESS: No, rrm tarking from | 49 to probably

t7O, through that area.

.l{R- HANSEN: r object and move to strike on the same

bas is .

l[R. LAURISKI: Go ahead.

l{R. sI'IrrH: And the reason it ends in the ,7o,s,

that's about when that spring was developed and

obviously the flow changed when the deveropment work

went into the spring?

A.  yes.

Q- okay- Moving to Big Bear canyon springs, did

you have an opportunity to observe that spring?

A.  yes,  I  d id .

Q- was it under the same circumstances as

described for Birch Springs?

you

A' No, no- The onry reason r obse*red. that

spring, r used to go up with a kid by the name of

Derrick (sic) Rotry, Darrerr Rorry sras his dad and, he

dook care of the Huntington water. He was a city
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why. He irnnediately conmented he had never seen

anything tike that before. We had a lot of water coming

out of the clif fs and freezing on the outside that r^te

had never seen before.

MR. LATIRISKI: What year lras this?

THE I{ITNESS : This was in 1990 and 1991 . First

started seeing it probably in December of I-99O, and went

on in though L991.

I{e started investigating that, and we saw some

changes in some of the chemical characteristics of our

spring. We didn,t, at that time, notice any flow

differences, but looking back at it non, we can see ttrey

ttere impacting on the flow of the spring. And what rrle

eventually found out was that Co-op mine was discharging

nine water back into the old workings of the old nine.

lm,. IIANSEN: Objection. Lack of foundation, Do

personal knowledge.

l1[R. LAURISKI : I ' 1l note the obj ection, Mr . Hansen.

THE WITNESS: We have prepared some information

showing the water quality, how it was affeeted during

that time period. And if yourd like I can give that to

you now.

MR. APPEL: That's the last guestion f have for this

r*itness at this point in t ine. r '  l I  refer him to l,tr.

Snith at this point for exhibits.
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MR. IJ\URISKI : AII right.

BY IM,. SMITH:

Q - I'tr , Leanaster, r want to show you what, s been

marked as Exhibit 13 and Exhibit 14. And I ' rr ask you

to tell me if you can identify Exhibit 13 and 14.

A- Yes, r can- These are photographs that have

been put together in the area innediately up canyon from

our springs- These would be rooking up Bear canyon

towards Bear canyon mine, and they were taken to show

the ice formation on the crif rs above our springs. our

spring would be about in the center of Extribit L3 , and

the Bear canyon mine wourd be to your right on up the

canyon- Again, these were taken in the winter of 1990

and 1991.

Q' Do these photographs accuratery depict what you

saw at that tine?

A. yes , they d,o.

Q- And r would take it 13 would be a larger shot

and 14 would be a crose up of whatrs depicted in 13?

A. Thatts correct. r think 13, we'took several

photogrraphs and then put those together to get a whole

r guess you wourd carr it a mosaic of the canyon

area - L4 is a croser view with the ice formation.

I'[R- sMrTH: r move for admission of Exhibits 13 and

L4 .
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b
9 0

L?5



a

o

L

2

3

4

5

6

7

B

9

1 0

t-1

L 2

L3

14

1 5

16

L7

1B

19

2 0

2 L

2 2

2 3

2 4

2 5

o

a

o

:

o

o

r3

a

}[R. I,AURISKI : Mr. Hansen?

MR. IIAIISEN : No obj ection .

I'{R. MITCHELL: No obj ection .

MR. LAURISKI: Okay.

l{R. HANSEN: Except on relevance.

lm.. .}IfTCHRLL: Except on relevance.

lm,. LAURISKI : Okay.

BY IM.. SMITH:

p. Itd like to show you a document thatrs been

marked as Exhibit a 4 page document marked as Exhibit

18, and ask if you can identify D&ibit 18 for the

Board?

A. Yes, I can. This is infor-mation that eras

deveroped by me in our office, concerning water guality

fron the Big Bear Springs.

I{R. r,AtIRrsKr: can you hord on for a second ltlr.

smith, r think rre're having trouble finding them.

Ms - BRollN: They were included, Mf . chairndn, in

your files this morning.

Ir{R. LAURISKf : This morning?

Okay.

THE WTTNESS: The first page of that document is

basically a data sunmary of infornation that we have on

water guarity. The first tests we found were in tg'lL,

and it goes up through June of 1994. we have basicatly

1?6
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sunmarized the infonration that we have in our fire

showing water quatity through that time period.

rf you turn to the second page of that rrm not

sure which one you have second. Is it marked calciun

concentration on the reft side? okay. what we have

done here is graphicarly protted out some of the

paraneters versus tine, and the tine period werre

tarlcing about that rrrerre concerned, about occurred, in

1990' late 1990, and through the earry part of 1991.

You' rr notiee we have one high spike in that area of

carcium concentration that occurred in February of , gL.

And in general, wetre a little bit higher in calcitrm

concentration in that area.

rf you turn to the other extribit now, the next pager

it's on the reft hand side, it says totar dissorved

sorids in nilrigrams per riter. And, you' ll notice a

very distinct rise in TDs concentration, starting in

like January of 1991, and persisting later on into LggL,

probably into Jury or August. And then we back off to

more close to the average.

And then the last page of that extribit plots sulfate

concentration again against tine, and there you'rr see a

marked differentiar in the increase during that same

time period in earry 199r- into say Jury or August of

199L .

9 2

177



lo

I

l-

2

3

4

5

5

7

B

9

l-o

L 1

L2

1-3

14

L 5

1 5

L7

1B

19

2 0

2 L

2 2

2 3

2 4

2 5

o

o

I

o

a

I
lo
I
I

o

We felt that these occurrences were related to the

ice flow on the ledges, that our spring was being

affected by something that was going on in the mine.

MR. HANSEN: Objection to the statement, lack of

foundation, Do personal knowledge.

MR. MITCHELL: Can I just briefly voir dire this

witness with regard to the exhibits? I think we can

short cut a lot.

lm,. SMITH: Okay.

BY MR. }IITCHET.L:

Q. Mr. Leamaster, with regard to the e><tribits

showing pictures of ice on rock in what you believe ltas

about '90, '9L, in Extribit 18, you believe there was a

connection between the ice on the surface, and ttre

change in concentration of materials measured for in

1991; is that a fair statement?

A- Yes, I  do. f  th ink there was.

Q. And not only do you believe there was a

corulection between those two events, but you believe

there was a connection between something going on at the

mine in 1-991-?

l{R. HANSEN: I object to any answers he's giving to

the extent they caII for expert testimony.

lm,. MITCHELL: Right, I just

l{R. HANSEN: If hers giving his lay opinion

9 3
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Do you think that?

THE WITNESS: In ny opinion, I think there was a

connect ion.

l[R. MITCHELL: Okay.

Q- And because you believe that, have you retained

an exlrert to try and herp you figure out whatrs going

on; is that right?

A. Thatrs correct.

Q- And you arenrt trying to telt the Board you

have personar knowredge of what exactry happened, but

you were worried and you berieved, it $ras appropriate to

hire an ex;rert; is that right?

A. Thatrs correct.

Q- And the expert has his opinion as to what

happened?

A. Thatrs correct.

Q. Is that a fair statement?

A .  ygs .

Q' But if you canrt do any more than say because

of what you berieve were oner irn event you observed of

ice on rock; two' measurements you took, and your

interpretation of those measurements; and three, what

you berieve was going on in the nine, you believe

therets a connection?

just want to know what he, thinks.

l.
I
I
I
1a
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A. That, s correct.

Q. But you dontt have anything you can point to of

our own personal knowledge of that time other than what

you may have rearned from your expert; is that a fair

statement?

A. Yes. Although rre have been also given some

information from DOGI.{, not directly from the mining

company, but from DOGM that also

.Q. From the records filed with DOGM as a

requirement of their pernit?

A. That also indicated ttrere was a problem.

Q- What tine would ttrat have been filed with the

Board of OiI, Gas and l{ining?

A. It didn't come until later, probably a year,

year and-a-harf after these events occurred,.

Q. Okay. fs that something that yourve raised,

youtve been concerned about, talked about before with

the Board of oil, Gas and Mining?

A.  Ygs .

Q. okay. And youtve raised your concernsr about

the information that you believe was in the Divisionrs

records, with it?

A.  yes.  D iv is ion o f  Oi l ,

had this information until norr.

i t ,  but not aI I  of  th is.

Gas and Miningr has not

They have had parts of

9 5
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0. Of your water nonitoring?

A .  Ygs .

Q. okay- so, what you're saying is that as of

today would be the first tine the technical staff of the

Division of oit, Gas and. Mining would have had the data

as presented?

A. Thatts correct.

Q. In Exhibit 18?

A .  ygs .

lm.. UITCHELL: Thank you.

MR- r,AURrsKr: okay. your objection is noted, Ir1[r.

Hansen.

BY Il[R. SMITH:

Q- I,[r. Leauaster, trris'Hchibit 1g, is that a

compilation of records and, data corrected by your

company?

A- Yes, and it arso incrudes some d,ata that has

been collected by co-op nining and they have subnitted

that to us.

Q- okay. And, itrs accurate to the best of your

knowledge?

A .  yes ,  i t  i s .

r[R- SMrTH: I{e move to admit Exhibit ].8.

MR. HANSEN: No objection.

l{R,. LAIJRISKI : Mr. Mitchell? o

I
I
I
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researched documents, provided by other mining companies

in the region, or f i re with the Divis ion of  oir ,  Gas and

Mining, and otherwise acquired.

0 - okay. And could you describe which doctrments

provided by the respondent that yourve had a chance to

review?

A- welr, r 've studied atr of the documents that

they have subrnitted to the Division of oir, Gas and

Mining in making application for their permitting since

I've become involved. And that's included, studies their

consurtants done for them, EarthFax. And rrve also

studied their submittals here for this hearing, in

consideration of their request to be permitted for the

Tank Seam coal mining.

Q. okay. '

A- This arso incruded research of u.s. Georogical

survey studies that have been done in this area and

adjacent areas.

Q- okay- since werre not arr geologrists or

hydrorogists, and specifically not E€, would you like to

take a few minutes and kind of erryrain the generar

hydroro!ry, georogicar features of this area that are

specificarry pertinent to your testimony today? There

may be some exhibits here that we want to refer to.

A- Yes, r 'd be grad to do that. you already know

1 0 3
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where the mine is rocated and the springs are located, r

berieve, from the previous testinony that's been given.

l[R. HA}ISEN: Excuse D€, could we harre the witness

hord the exlribit back far enough so r can see it as

weII ,  p lease.

1.

THE T{ITNESS:

IIR. SI{ITIII

packet.

THE IIITITESS:

extribits.

Yes, I rD sorr:f .

This is also one of the extribits in your

This is a blow up of one of ttre

IilR. I,AT'RISKI: Nunbr 9 .

![R- SMTTII: Thank you, sihibit number 9.

A' llhat I would like to enphas Lze is that the tank

eoal mining seam is nerely a segment of an overarr

hydrologic system that exists ttrroughout ttris whole

area- And in some ways you nlght liken it to one pLece

of a jigsaw puzzLe, you would lay on the tabte. To take

one piece of ttrat puzzle and try to determine what ttre

total pictrrre is, is greatly restrictive. By taking

that piece and fitting it in with the other data or

other pieces of the puzzre, ttren you get a crear

picture, and ttrat's what rrd like to emphas Lze to you.

As r say, the Tank seam is only part of this overarr

geologic and hydrologic system.

what $re have, and r depicted on this generarized

1 0 4
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outrine, is ne have a regionar aquifer that extends

throughout this whole area. Generally that aquifer

consists of the lower previous geologic formations that

are present in the area that witl allow groundwater to

enter in to theu and be stored, and to be rereased, fron

then.

The rower section of the georogic section that

arrows a regionar aquifer to be deveroped wittrin then,

is ttre Blackhawk Fomation, which contains ttre coal

seams that wetre talking about. The Tank seam is in the

upper part of it, and tJre Blind canyon seam or Bear

canyon searn is ttre one ttratr s presently being mined, ttre

cq-op nine, and it's in ttre lower part of ttre Blackhawk

Formation.

underlying ttre Blaclctrawk Fomation, we have a

sequence of sandstones that have some inner beds of

shale- This is known as a star point sandstone

Forruation- And it rests directly upon a ver? thick

shale fomation known as ttre Hancos shale, several

thousand feet, itts quite impervious. so that acts as a

floor to hold up the groundwater above that point within

these pervious members.

The star point sandstone has three members,

sandstone members that are pervious and will receive and

store groundwater. The upper member is the spring

t"o5
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canyon, the middre member is the storrs, the rower

nember is the Panther nember. And itrs from the panther

menber the base of this system, this hydrologic

systen, that the Birch spring and the Big Bear spring

issues forth. The coal mine, Co-oprs coal mine as

presently operating has intercepted ttris regional

aquifer ttrat is within bottr ttre Star poLnts the Star

Point sandstone and ttre Blackhawk Formation. so, the

regional aguifer has a potentiometric strrface or a

sloping surface very nuch like ttre land sqrface that

extends upward as you get in to ttre higher mountains. 
'

And at ttre discharge poLnt where ttre springs are,

the potentionetric surface is verar low, and tbe

fotmation directly above it is not sat'rated. But as

you get back norttrward into ttre mountain range, the

Gentry Mountain Range to the north, THEtr you have a

thicker saturated section, and that section actually

reaches up into the Blackhawk Formation which contains

the coar beds. so when they uine the coal ttrey

intercept the grroundwater.

Now, there are eonditions here that make ttris

groundwater not onry abre to flow laterally through the

pervious sandstone beds, but it can also be transmitted

vertically down through the strata, and itrs due to

extensive faurting that's occu:red in this area. These

I

I
I
l r

1 0 6



, .

io

1

2

3

4

5

6

7

B

9

1 0

1 1

L2

L 3

14

1 5

1 6

L 7

1 B

1 9

2 0

2 L

2 2

2 3

2 4

2 5

I

are tensional faults, formed by tensional forces pull ing

apart the rock formation and alrowing cracks or joints

to be formed, and where there's actuarry been movement

or dispracement arong the jo ints,  that 's a faurt .

You have openings that are deveroped verticalry.

These are near verticar faurts that trend north and,

south- The Big Bear spring and the Birch spring, along

with the co-op mine, are rocated directry between two

very prominent faurts r Ers r show here on this sketch.

one inmediately to the east which has been carred the

Bear canyon faurt, that's at least Loo feet of

dispracement along it. And to the west, which is west

of the Birch springs, it extends northward alsor €ls does

the Bear canyon fault, known as the pleasant valrey

faurt- These extends for mires northward and

southward' And in between those two faults is a segment

of the earth's crust that's arso faulted with less

prominent faurts. The Big Bear spring discharges from

three prominent joints at the south end of a prouinent

faurt, just west of the Bear canyon faurt. The Birch

spring discharges arong the very prominent faurt which

ties in with the Brind canyon faurt which is adjacent

innediately on the west edge of the co-op nining

operations- so, and they are directly down gradient,

these springs are directly down gradient to the south of

LO7
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the Co-op urining operation.

Gentry Mountain area extends to the noryth with

higher elevations, and that's where a lot of the

recharge comes fron that enters into that regionar

aguifer and discharges into the springs. r 'd rike to

refer also to this cross-section, which is generarized

again, through this area. The hearr' black line is

actuarry the surface of the groundr so, again, you have

the ltancos share as r stated before vhich und,erries the

whole area which is inpervious. And you have the star

Point sandstone innediatery on top of it with the three

members ilve mentioned, and irnrrrediately above that you

have the Blackhawk Fo'mation, with the prominent coar

beds within it.

And then above that you have other formations

which arso receive infierd trading water from

precipitation and nrn off, that eventually works its way

down and gets into the bottom of the hydrologic system

or the regional aquifer, which again is comprised. of

both the Blackhawk Formation and, the star point

sandstone- This has been proven and shown by several

studies cond.ucted by the u.s. Georogicar survey not onry

in this area, but the area to the south, the area to the

north.

. Referring to this extribit, which is whatever

o

o

i
I

lt
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Q. Excuse r€, this is, I believe, Exhibit 11-

A. Okay. This is taken from one of the U-S-

Gecllogical studies and shows, depicts this system I've

just explained to you

l{R. HA}ISENT 
-Objection, hasntt been established it

does show the conditions as it exists in the area that's

being mined. Ifhat ne are looking at is a very general

diagranmatic cross-section ttrat bears no necessar-lt

relationship to ttre specific conditions found in the

areas ttrat Co-op is mining. In particular, this Ectlibit

doesn't show ttre Tank Sean at aII, and, shows no

relationship between where ttre water may be coning from

and where the Tank Seam is, and. what effect mining in

tlre Tank Seam may have, and I object to ttris e*ribit on

that basis.

I'IR. SUfTH: t{r. Chairman, w€'re trying to at least

establish kind of ttre basic geology which this testimony

is based on. Ttris exhibit is taken from a USGS study of

that area of the coal field. The Wasatch Plateau coal

field. Itts not being offered, hasnrt been offered

yet. I don't even need to talk to an objection until I

actually try to offer it into evidence, but it will be

offered just as a learned treatise that shows helpfut

infornation as to the general geologi-y and hydrologiy of

1 0 9
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this are,a of the state.

!{R. HAI'ISEN: Again, even though it shows generar

geology of the areas, unress it shows specific geologql

of the specific area we're looking Bt, including the

Tank Sean, it is in fact not helpful.

THE I'iIrrNEss: can r show ttre specif ics?

trfR. LAITRfSKI: t{ell, let De -- werll note the

objection, and werrl consider what weight to give the

exhilcit if in fact it is offered into evidence relative

to its appricability to ttre tank in ttre Blind canyon

seam. Go ahead.

THE WITNESS: AII right.

Itts trrre that it doesntt contain all of the detail,

but it's hard to put on a ctrart in this fashion of

display' every detair. But it does show sufficient to

show the interrelationshLp of the regLonal aquifer from

which the two springs discharg€, subject springs

discharge, and ttre existing coal bed ttratrs being nined

and the Tank sean ttratrs being proposed to be mined.

This area in blue

l{R- HA}ISEN: r object, this docrrment doe.s not shov

where these springs are being discharged from, doesnrt

show the springs at all.

MR- sMrrH: Mr- chairman, if the witness courd

finish the answers before the objections are interposed,

1 1 0
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I think this would go a lot better.

l{R. HA}ISE[{: The tine the objection is to be nade is

at the time.

MR. LAURISKI: I'lI consj-der it a continuing

objection to this extribit and to his testimony.

lm.. HA}ISEN: Thank you.

THE WITNESS: Perhaps I could refer to an e:<ttibit

ttrat has been already accepted, that is sinilar to

ttris.. That shows ttre actual springs, if I ttrat shows

ttre actual springs. This E:(tlibit D depicts very much

tie same as ttris ottrer extri-bit, but it, s in ttrree

dinension, which Irve prepared Exhibit D and tJre

ottters.

ll[R. Sl,lITH : That, s Exhibit 8 .

TIIE WITI{ESS: Eight, your eight looks fike a D. But

anyway, it does ttren well, I guess itts still anottrer

exhibit tiat I've actually named ttre springs on. But

let me continue.

l,lR. IIAIISEN: Again, I would point out that bchibit

I' according to ny notes, has not been discussed or

offered c)r admitted.

![R. LAIIRISKI: He has moved of f

gone back to Extribit 11, so I think

here.

of Elftibit 8 and

can move fot:trard

t-l-1

THE WITNESS: Okay. The thick blue section

104



1

2

3

4

5

6

7

I

9

1 0

1 1

L2

t 3

L4

15

r.6

L7

18

L9

20

2L

22

23

24

25

represents the regional aquifer which is at the base of

hydrologic system and extends over severar miles, wide

area. Arr of the coal mines in the area, actuarly as

they develop back into the mountain further into their

operations, they intercept this aquifer, incruding the

co-op mine. At the base of that aquifer, there is

spirrings that takes praee. The water quarity in this

aquifer is high quality and circulation and movement of

water from the area of recharge to the point of

discharge. Birch springs and Big Bear spring are two of

the points of discharge of that regional aguifer.

This black bed right here, represents the lower bed,s

in the Castlegate Fotnation of the Blackhawk Fomation,

such as tl:e Blind canyon seam thatrs presentry being

mined in the co-:p uine. This se.an right here, this

brack one here, would depict the Tank sean that's

proposed to be mined, and you can see that in this

exanple no appreciable groundwater exists in the Tank

Seam- There may be a little perched, water that's worked

its ttay down through the vertical fracture system and a

small amount may be encountered. But berow the Tank

seam you have the principar aquifer and the

potentiometric surface sroping towards the canyon

bottomr ds r nentionedr ds depicted on this

cross-section. so, the proposal by co-op Mining conpany

L L 2
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to mine the Tank seam, not onry invorves the Tank seam

itserf, but they need to have an interconnection as so

stated in their proposal.

After they remove the coar from the face, theyrre

going to move it down a ramp into the present workings

where the Brind canyon seam is being mined now. so they

are going to affect this interval between the Brind

canyon seam and the Tank seam. plus, as they mine this

Tank Seam and introduce whatever contaminants either in

the subsurface or on road,ways, such as sart appried in

the winter, itts going to be abre to be conveyed

d,ownward, by any water, whether itrs precipitation

falling on the surface up herer or it exists within ttre

groundr ds it moves its way downward to the base of the

hydrologic system. Wtlatever contaminants may be

introduced, that water can convey it downward over

. time.

The ottrer aspect of it is, as they mine this seam

they are removing a support within the georogic

section. That will later cause colrapsing of overrying

beds and induce increased jointing and fracturing for

any infield trading water that may faII to the surface

of the ground. That water too wilt work its way on down

untir it get to the bottom of the system, the regionar

aguifer.

1 1 3
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so, it too can introduce contaminants into the

system in that manner. Besides thatr ES they continue

to use the lower workings to take out the coar of the

mining operation in the Tank seam, they wilr continue to

intercept and drain this regional aguifer of part of its

water and bring it out to the surface and dump it into

the surface drainage of Bear canyon where it canrt get

back in to recharge or supply. the springs. The springs

are receiving water out, of the storage of this regional

aquifer.

rf you consider what co-op has reported,, they

reported tiat ttrey have encountered approxinately 5oo

garlons a minute of water as they continue their

operations. They say they are removing about 3oo

garlons a minute out of the subsurface and dumping it

into the surface. That's nearly half a rnillion gallons

of water a day ttrat ttrey are subtracting and removing

out of this storage. It will not be available over tiue

to supply these springs.

The movement of this groundwater is very slow. rtrs

not like water in a river. rtrs noving very srow

through this rock. From the p'nping in tests that have

been conducted both by EarthFax for co-op, and by

Plateau Mining company, the rate of frow is onty about a

lO.th of a foot per day or less.

o

I
I
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rf you intercept this water by your mining

operations, and then convey it such as was originarty

done prior to 1991, and, convey it into the south end of

the mine workings, then yourve interrupted the natural

rate of frow through that section. And as the ret's

see - could r -: as the photogrraphs depicted that were

earrier shown, r took these photos myserf in the winter

of 1990 and 'gL, it 's Exhibits 13 and L4, that

groundwater, herets the top, very top of $&ibit L4,

that bed is the collapsed coal bed thatrs being mined in

the present mine. rtrs been set on fire naturarry, and

then the rock has colrapsed. And you ean see tiatrs

where the water is discharging from, is the base of that

Blackhawk Formation. And. itrs speving down over the

face of the ctiffs. Theytre interbedded shales in this

star Point section spiiring over that contain dissolved,

solids. so besides the dissolved solids tiat are being

conveyed out of the mine, which in ttrose days prior to

1991' ttrey were using calcium sulfate or gnlpsum dust to

suppress the coar dust. Besides dissolving the water

and' bringing it out as this water flows down over the

face of these ctiffs, it picks up additionar dissolved

sorids- some of that water reentered, the fracture

system and becomes part of the recharge to these mines

or. these springs that we're talking about, both Big Bear

r- 15
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and Birch Spring.

So that's how the interrelationship is of one strata

to another and how the groundwater moves down from one

to the other. rt arl moves down towards this basit

regional aguifer.

Q- Before we get to the next chart, maybe we can

let me ask you this question, Mr. Montgomery. rs

Exhibit 11, which is the one we have just been looking

?t, .is that an accurate representation of the georogy of

the area around the Bear Canyon mine?

A- Yes, it has ttre formation named along ttre

uargin.

Q. I move for admission of El<lribit 11.

l[R. LAURf SKI : ][r. Hansen?

MR- HANSEN: r have no objection as too what it

shows. r do have some objections as to the comments

that have been made and rrve nade nost of those. But as

for what it shows on its face, T have no objection.

MR. I,AURISKI: I1[r. Mitchell?

MR. MrrcHEr,L: r€t me clarify. This is introd,uced

for irrustrative purposes onry to show a generalized

cross section of ttre georogry and .hydroro!ry of the

Wasatch plateau?

lm.. SMITH: yes..

. l{R. MTTCHELL: subject to that limitation, r have no

1-16
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area because aII groundwater reaching from

precipitation, either direct infi l tration or runoff that

Iater inf i l tr i l tes in to the subsurface, thatts where

groundwater o:riginates, comes from. So, the changes in

precipitation.certainly have an influence on the

springs, how they respond.- And where you have a spring

such as Little Bear Spring that has not been impacted by

nining, it represents, you night say, the natural

conditions unaffected, except for changes in

precipitation.

Here on this chart, Erchibit 15, comparative flow

chart from 19BO to t994, of the three springs stated

plus the precripitation. Precipitation is shown in the

hear41 blue li.ne. Here you can see on the left side the

scale is in tenths of inches for the precipitation.

This is obtaj-ned from the Red Pine station which is just

across the canyon from the two springs of concern.

And it was provided by the Departnent of

Agriculture, the data for tlrat. The red line depicts

the flows by year across the bottom of Little Bear

Spring. And you can see how that spring has fluctuated

over that nurnber of years from 1-g8o to L994. There has

been some ups and d.owns, but in general you can see the

trend like thusr ds f place the marker through that

area.

o
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rn cohparison, the green rine depicts Big Bear

spring frows- you can see that there was a high in r-ggo
of about 27a garrons per ninute. Then there was a drop
down to about l'o grallons a minute. Then arr of a
sudden there was an abrupt rise and a hrrmp, anomarous

hunp in the flows of Big Bear Spring.

l{R. HANSEN: I object to testimony and

characterization of what that extribit shows. rt

wha! it says, and speaks for itserf . Iire can atr
it and see what it says and donrt need. opinions as to
what it says.

I[R. I,AT'RISKI;

Montgomery's been

case, and f think

etqlerts.

IM. IIA}ISEN:

testinony to tetl

it shows.

My point is, it

what a diagran

tr{R' r'AURrsKr: rt arso leaves open a rot of question
that perhaps either the Board has, dt least r knon r
t ^  - - - -'d'.'e somer d'd 'd rike the opportunity to hear from rfr.
Montgomery rerative to what he thinks causes the

anomaries or causes the decrine in the curve with

respect to these different springs. And I think itrs

appropriate for hin to offer that into evidence.

shows

look at

I{ell , l{r. Hansen I think Mr.

offered as an ercpert witness in this

that opinions are appropriate for

doesnrt take ercpert

shows. It shows what

1-3 B
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relevance. I  d idn' t  hear any

precipitatio.n or the flows of

move for admission of Exhibit

lm,. LAIIRISKI: We have the

Exhiflit 15, and I, Il note those

ahead and ta.ke the evidence and

relative to the

!m.. LAUR.ISKI:

I[R. MITCIIELL:

cross examine !tr.

further?

I{R. I,AUR.TSKI:

l{R. Sl.tlTlil: I

identify Exh:ibit

chart of jusL the

Bear Springs for a

breaking up of the

have hin identify

other uscs reports that, to tie in, r think the onry

probrem was 'with whether the Littre Bear had any

objection to either the

the two other springs.

15 . .  I , d  a l so  l i ke  l . { r .

Montgomerfr t,o identify I ' II do that and then move

o n .

MR. lrrrclHEl,I,: so is it fair to say at this time

15, you're reserving whether yourre going to take it

not?

objections listed on

object ions, and werl l  go

consider the objection

Thatrs correct.

And there will be an opportunity to

Montgomery with regard to that extribit

on

or

Yesr you wi l l .

then would like to

16, which is a f low

precipitation for

shorter period of

year from L9B9 to

that so we can get

have Mr. Montgomery

of just  the, or

Big Bear and Big

tine, nore detailed

1994 .  And  I ' l l

that moved for

15l_
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adnission.

THE WITNESS: This shows the sane as the other

diagram on the frows except it, covers a shorter period

from 19Bo to r-994 with an anprif ication of the scare on

the }eft of garlons per minute. And it shows that the

precipitation is guite steady through this area.

Arthough you have areas of ups and downsr you can

average a rine quite steady through it. But the fl0ws

of Birch springs were anonarousry highr up a hund.red

garlons per minute, dropped and, have continued to d.rop.

And that drop is very pronounced on this scale, and, they

never have come back up again over those years.

The Big Bear spring is shown in the green, and

again, if you average a tine to the highs and. lows,

therets a graduar decrine from 'g9 through ,g4 of the

flows.

lm' sMrrH: r move for adnission of Extribit 16.

lm'' HANSENT r object on the grrounds of rerevance.

Mr ' Montgomery did testify that the water in this nrater

table is moving at an extremely slow rate. r believe he

testified one 'tenth 
of a foot per day was the flow rate

in this water table. At that rate it moves ress than

approxinatery 36 feet per year. Mr. Montgomery arso

testified that there is at reast a harf a uire between

Big Bear spring and the portar of the current mining

L52
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operation. That is what, 2600 feet. rt would take in

excess of 20 years for water to frow at that rate from

the nining operation down to the spring. Given that zo

year discrepancy rate, trying to compare flow rates a

month apart is totally irrelevant.

MR. Mrrc:HELL: r also have a concern with the lack of

scare with regard to precipitation. The precipitation

is measured in one tenth of an inch. r donrt know what

that means on this, next to gallons per minute protted

across this. rt 's visuarry appearing, but r canrt do

anything with it.

MR. r,AURrsKr: r have noted, both objections rike

Exhibit 15, and we're going to reserve a decision on the

objection so youtll have an opportunity to cross examine

on the relevance of these tvo extribits. Mr. smith.

MR. S!{IT,H: Thank you.

Q- rtd. like to turn your attention now, ![r.

Montgomery, to what's been submitted to the Board by

co-op Mining company as their Exhibit B, which is

certain pages out of the technical analysis prepared for

the Tank sean, signifieant revision prepared, by the

Division- There are certain pages r specifically wourd

like to turn your attention to. I{hat's tisted as paqe

2L, which is the second page of Exhibit B, and r'd

further focus your attention on the second or rast

1_53
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paragraph on that page, under the heading of

groundhrater.

And maybe the easiest way is r can read, rrrl read

for the record this paragraph, and then have you testify

as to whether you agree with this conclusion, of

disagree with this concrusion that was reached. by the

Division on the significant revision thatrs before us

today.

l[R- cHRrsrENsEN: I{trat are we rooking for?

![R- sr'tr*H: you're rooking for co-op Mining

conpany has subnitted their exhibits and rather than

using numbers they gave ttrem letters. rtrs their

E)(hibit B.

MR. CHRISTENSEII: Okay, tharrk you.

l[R- surTH: second page of that. The top of page it
says page 2L- They've excerpted certain pagres, r gfuess,

that are relevant anq subnitted them todayr or submitted

them for the hearing today. And when everyone finds

that ilrl be happy to, rike r said, r'rr read that and
then you can' Mr. Montgomery, testify as to whether you

agree with the concrusion or disagree. And if you

disagr€€, give us the reasons for your disagreenent.

il rl begin with the concrusion in ttrat rast

paragraph. rt says, rAlthough a regional aguifer

(termed the star point Brackhawk aquifer by Danierson,

1 5 4
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et.  €rI .  ,  L98 1-,  )  has been designated f  or the area,

in-urine dri l l ing and aquifer testing conducted for this

study area indicate that three aquifers within the Star

Point sandstone have individuar static water 1evels.

Further, in the southern most hore (DH-3 ) -- r assume

that's for drirr hore three shown on prate z, pAp,

none of the three aguifers are fully saturated. This

fact indicates each of the units have a separate and

distinct water levers- The springs issue from the

bottom of the Panther Tongue in (4L7 to 433 feet below

tlte Brackhawk Fomation contact with the star point

sandstone. ) Therefore, Birch springs and Big Bear

Springs are hydrologically isolated from the impacts of

nining in the Blackhawk Formation by the presence of two

Mancos Tongues in ttre star point sandstone. rl

A- I have no argument with the fact that separate

water levels are measured in the three separate tongues

of the star Point sandstone. And that part of the

sandstone mermb'ers were not fully saturated. As r

depicted earrier, the mine intercepts the groundwater

table or the potentiometric surface of this regionar

aquifer- so what you've got, yourve got groundwater

that is trying to move raterarly within the pervious

three sandstone units. And yourre you can easiry get

dlfferent wetter levels, successfully deeper water levels

1 5 5
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from the upper one to the bottom one because of some

interporation of shale beds. But this does not precrude

this gloundwater from moving downward through joints and,

faults to the rower most member. Thatrs exactry whatrs

happening.

rf this was not so, if this water could. not move

downward, it wourd move rateralry out to the face of the

crif fs and discharge d,own the face of the criffs, which

it never has done naturarry. 300 to 5oo galrons a

minute is a lot of water, thatrs a half a nirt ion

garrons a day. And you don't have that just come to the

face of the criffs and evaporate. rt has to flow

somewhere- And it goes downwards through the fracture

system.

BY I[R. SMI.TH:

Q- r'11 read the next paragrraph and have you

sinilarly commsnl on the next paragfraph.

rrAreas of encountered groundwater within the nine

are fractures which drain over a period of several

months as the mine advances northward. This indicates a

high degree of hydraulic interconnection through

fractures in the portion of the Braekhawk Formation

which overlies the mine. Inflows in the north end of

the North Main and second East entries are through roof

bolt holes and hairline fractures which are presumed to

1 5 6
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drain overra!'ing perched aquifers in the Brackhaurk

Formation- llhe current rate of discharqte from the mine

is approximately 3 oO gallons per minute. rl

A- werl., the water is moving downward into this

regional aqui.fer as I 've explained before. you' II f ind

it in alr degrees of saturation. The onry prace you'l l

see it moving is through a joint systemr or such as was

indicatedr you courd drill a hore up and intercept a

joint or a bedding plain thatrs conveying the water, and

get water to come out of it.

Therets other members that perhaps .r: not

saturated- Keep in nind that werre working, the co-op

mine is worki,ng both out of the regional aquifer at the

south end, grraduarry northward to where it penetrates,

and as it lfo€rs farther norttrwarq, itrs penetrating it

further with a higher head and more pressure there so

more flow wilr come in to the mine as they go

northward.

so, the chemical guality in the nine should, be

higher than water that was discharged by man out to the

face of the cliffs, and then run down over the face of

the cliffs which had both been in contact with carcium

surfate roek dust in the mine, ds well as share beds

exposed across, of

that are exposed to

across the ends of the shale beds

the cl i f f  face. So you are bound to
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get more sulfates in the water that is traveling through

that interval.

The comments made a moment ago by Mr. Hansen about

this water travering at that rate, not alr of it is

traveling under ground, some of it has been spewed out

and spilled down the face, and the water werre talking

about was sampled back in 1991. That's the figures

Ite're talking about, bottr from Co_oprs stud,ies as well

as the data ilve supplied to you. rt was back then when

we had this anomalous high, 1990 and ,gL.

Q. r'rr continue and read the next paragraph and

ask you to sinpry comment on this concrusion of the

Divis ion.

"Big Bear springs Birch springs in the vicinity of

the Bear canyon mine issue from joints at the contact

between the panther Tongue and the Mancos share. The

najority of water inflows in ttre mine are through bolt

hores and fractures draining perched aquifers in the

Brackhawk and an indeterainate amount of interception of

water from the froor in ttre area of the second East

entries- The review of water source information, the

graphical tracking of precipitation versus frow, the

testing of the spring water and mine water guality for

tritium dating, analysis of water quarity chemiear data

using stiff and piper diagra*s, and the known presence

lo

I
i
b
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of three separate a piezometr:ic surfaces based on

dril l ing in the Spring Canyon, Stons, and Panther

Tongues of the Star point Sandstone, Ieads to a

concrusion of no significant material damage to the

Hydrologic Balance outside the permit area. I

A. WelI, I believe thatrs a wrong presumption.

And as I just stated before, there are differences that

have occurre.d by the mining operations on this aquifer

system, beyond what was naturatly occurring before with

regard to thre tritium content. rtitium is a daughter

product of r:adiation from open air bonb testing. rt has

a short harf life of about 14 years. rn other.words,

water that has been within the subsurface for a long

period of time wourd have very row tritium content,

specificalry before the testingr, the atonic bomb

testing.

But surface e)q)osures and water on the surface is

bound to have higher tritiun content. once that water

was discharqed out of ttre face , of ttre criff face the

mining operations, it frowed down over the face and

could easily have picked up more tritiurn content before

some of it reinfirtrated back into the exposed star

Point Sandstone which is at the face where this water is

infirtratinq back into the recharge of the springs.

a. Ok:ty. Wer Il do one nore paragraph, itts the

244
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next paragraph down.

rrco-op Mining company has drirred B exproratory

drilr hores into the Tank seam, (page z-L3, Appendix

7-J, PAP) - Arl srere dry except one which flows at .5

cPM (drirred up from the mine workings in the Brind

canyon seam) - The infrows into the Tank seam are

expected to be much ress than those encountered in the

Brind canyon seau. stratigraphicarry, the Tarrk sean is

25o .feet above the Brind canyon sean and therefore wourd.

tend to be drier and not expected to have ttre

grroundwater infrows found in rower coar seams ( i. e. , the

Blind canyon and the Hiawatha seans). There has been no

continuous water quality probrems associated with nine

water discharge at ttre Bear canyon Mine and therefore it

is not expected, to change in the future, arttrough it

wirl be closery watched for any rong te,- trend,s.'

A. r have no objection to the earrier statements

therer is to the facts presented there. But the

concrusion in the rast sentence is erroneous. There

have been water guality problems, *re have pointed those

out to you, associated with discharge of water at the

Bear creek mine- Furthermore, as the Tank seam is

mined, whatever water is encountered wirl be dropped

into the present workings. There's proposed to be a

tltp to remove the coal frou the Brind, oE r mean the

245
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consider those issues, w€ can do that, or i f  we need, to

move f orweird. what's the Board' s preasure? Mr.

Faddies?

I'IR. FADDIES: Move forward.

MS. EITLER: Move forryard.

l[R- MTTCHELL: so could we have a brief recess to

confer with our witnesses?

lm. L]\URf SKI: Five minutes.

(Whereupon a recess was taken. )

llR - rrAIIRrsKr : ur . Hansen r w€ t re back on the

record.

l[R. HANSEN: Werll call Kinly Mangru"m.

KII{LY I'TANGT'M

. lrasi duly sworn, was examined and

tes;tif ied as follows:

BY I[R. IIANSEN :

Q. Would you state your fuII nane?

A. Kinly, K-i-m-I-y c. Mangun, M-i-n-g-u-m.

Q- !\nd can you terl us where you live and vhere

you are employed?

A- l: rive at 3Bg East Boynton Road in Kaysvirre,

Utah. I am employed independently by Mangrun Engineering

Consultants.

Q - lire you familiar with Huntington Canyon 'and the

Cg-op mine area in the canyon particutarly?

L67
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A.  yes ,  I  am.

Q- Are you aware of when co-op mine first began

mining in Bear Canyon?

A. Operations began L9g1.

o- were you ever in the canyon area before that

tiure?

A.  yes,  I  was.

Q- can you terr us a littre bit about the times

you were there before co-op mine began nining?

A- r was there, before co-op mining began on one

particurar occasion that r recarr, where r went over

with a friend and went inside of the nine, in the

existing workings that hrere there. It $ras in late

faII- There was ice inside the rnine where water lras

dripping from the ceiring. There was we had to hike

up part way. There was ice on ttre outside on the hil1s

where there was water apparently 'from 
springs from the

surface.

Q- r'm going to show you ny copy of E,<hibit 14.

That isntt too clear, maybe if we could get the coror

photograph that was marked, it wourd show it. can you

identify the area that's shou.n by Extribit L4?

A- May r see the coror one? This appears to be

the crif f s above what is knorm as Big Bear spring.

. a- And on this visit that you were just
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o- Now, you say currentry you're discharging about

20O gallons per minute out of your mine?

A .  Yes .

Q.  And that rs

A- welr, ret me rephrase that. Therers an inflow

of about 2OO, ZLO gallons per minute.

Q- How do you know what the inflow is? How do you

measure the inftow?

.4. What we do is we have a meter that measures the

water that's punped out of the sections where the

water's flowing into the mine, and ttren we arso have a

meter that meters the water that is discharged,.

Q- How much are you discharging from the mine?

A- rt 's between 1oo, varies from lgs to 19s

gallons- sonetimes itrs a littre resb, d.epending on how

fuII the sumps are in the mine..

Q. So approxirnately ZO0?

A. Close to that,  yes.

Q- And how much so yourre discharging so

thatts excess water you donrt need for any use inside

the mine?

A. Thatrs correct.

Q- And r assume you're using vater that you find

in the mine as werl; is that around 2oo garrons per

minute as well?

L 8 3
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A. The water that werre using within the mine is

around 15, usualty about 1s to zo gallons per minute.

A. So, I guess then from what youtre testifying

there's an extreme error in your pHc, thatrs Exhibit c,

that's been subnitted by co-op. Do you have that? Are

you familiar with that?

A- Yes, r am. There nas, in the originar pHc that

was submitted for thil B1ind canyon seam, there was an

error in the flows. There has since been a correction

submitted to the Division to correct that information.

An amendment has been subnitted.

Q, So on 2-L3 therets an error, dt least what

wetve been rerying on in this hearing, therers an error

in this document?

A- Therets an error in the pHc that was approved

for the

l{R- HANSEN: r think itrs fair, if the witness is

going to be testifying about the contents of a document

he should be able to review it first.

MR. SMITH: f'm looking at page Z-L3, and Z-L4 of

the PHc that was submitted by co-opr ES one of their

hearing exhibits today.

Q- why dontt r read each sentence and you terl me

whether that sentence is correct or in error. rrprior to

1991, nine water inflow was small and often --, frm

1_84
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A.  yes,  I  aut .

Q- Do you know how rong that period of drought has

persisted in that area?

A' No, r  don' t -  r  moved to the area in r .99r- ,  and

at that time we were in a drought.

Q' How rong do you propose to mine, or does co-op

propose to nine the Tarrk Seam?

A' The estimated projection of rnining in the Tan]r

Seam is about six years.

Q- r' rr refer to you as the environmentar

coordinator, is that correct?

A.  ygs.

Q. I{trat plans do you have

to the water moving su-bsurface

mine, meaning the Tank Seam?

to reduce contamination

below that particular

A- so far we havenrt found, evidence of water in

the area of the Tank Seam. The permit does provide for

any impacts which may occur to springs in the area.

There would be nitigation provided for the replacement

of waterr or some treatment of that water.

O. How will you I rm sorry?

A. f f there srere any water af fected.

Q- well, and r understand that thatrs a statement

that's been 
-made in the documents, but what sources do

you pran to use to provide water to these peopre?

1 9 1

276



l_

2

3

4

5

6

7

I

9

10

11

L2

13

14

15

16

L7

18

19

20

2L

22

23

24

25

}M,. I{ANSEN:

direct-

I object, that far exceeds the scope of

MR- APPEL: r think werre talking about the pHc and

the requirenents, and certainry as an erenent of the raw

that you're going to appry. The fact that hers an

environmentar coordinator, they have opened the door to

Iet us examine. werre trying to get to the tmttr here

and it, s fairly irnportant.

IrlR- r,AItRrsKr: rs ttrat question addressed in the

PHC?

ITIE rfrTl[ESS: Those stipulations are in an a(Ireement

in the current pAp, and in an agreement wittr Hwrtingrton

city at ttre tine nining began in Bear canyon. Theyrre

not in this, in the pHc thatrs been updated. Theyrre

not discussed in that because we have found no evidence

to indicate that there has been inpact due to nining

operations.

![R- APPEL: Thatrs dancing around my questLon. I{hat

sources would you use to replace shourd you find that

ttrere is inpact,, because you recoftn Lze we disagrree wittr

you on that- peop!.e eanrt disagree if $e end up

prevailing- wtrat sources witl you use to replace?

MR- MTTCIIELL: r object to that because one, itrs not

clear he's quarified to provide the answer for the

company he consurts for. Taro, yourre referring to an

L92
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the Division which got us here in the first prace.

I\m,. LAURfSKI: WetII take each one of those issues

on a case by case basis and see what it is that theytre

going to offer. But we are concerned by any documents

that have been prepared beforehand, knowing that theyrre

going to be used as rebuttar evidence based upon the

facts that youtve learned from the petitioners in this

case, without giving ttrem the opportunity to see what

that evidence is going to be in your response to their

request to have this case heard.

So with thatr w€ can move forlrard.

lm,. Sf,IITH: Thank you.

BY MR. IIN{SENI

Q- can you tell us the diagran that werre tooking

at now?

A- This is part of the hydrogeorogLc evaruation,

hydrogeologic evaluation Figure z-2. rt shows really

nothing that this picture doesnrt.

Q. Itts Figure 2-Z in our Exhibit D, Iocated

between pages z-g and z-10, immediately folrowing page

2 -9 .

MR- r,AURrsKr: Now, wourd you take us to that again,

please. l,iletre at E:ftibit D?

l{R- HANSEN: Figure z-2, the fold-out sheet

innediately following page Z-g. .
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BY

MR. LAURISKI: Werre with you.

I{R. TIANSEN:

a- okay.

A' The data on that figure was used to produce

this cross-section which is just easier on the eye, itrs
not new inforration, itrs just easier to understand in

its context of a cross-section. rf yourd tike to
proceed with this one, r can tell the same story. These
are .the inrine drirr holes we put in at co-op. we set a
packer at the top of each one of these sand,stone

tongues, bottoned ttre hole in ttre share which l-s

impemeable, and then slug and bail tests in there, in
each one as $re proceeded. so we isorated each aquifer
as lre proceeded- I{e got separate piezometric surfaces

or each of the sandstone togrues, separated by the

impermeabre in fact, when. you took the shale out of
ttre core and broke it, it lras dry. These are arl

separate aquifers- They've got separate plezometric

surfaces.

As far as a regionar aquifer is concerned, r think

it's a matter of semantics. Therers no regional aquifer

cutting across the Blackhawk and the storrs and the

spring canyon and the panther as such. rtrs mueh more

complex than that. And just sinpry taking a uscs brock

diagran and pointing to a line that slashes through

208
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things, is not realry accurate. r donrt think it terls

the whole story. werve got some very expensive, very

good data here to show that, things are otherwise. The

fact that he piezometric surface actually rises above

the shale-- this is the panther, here is the panther

tongue here itts confined, so is the storrs water,

it 's confinedl so is the spring canyon water.confined in

the furthest north hole. rt's unconfined in the

furttrest souttr hole. The mountain faces sonewhere out

here- rt's much more easy to understand on ttrat piece

of paper, but if you can visuarize it wer rl be alr

right.

The fact that these are confin€d, suggests the

recharge for ttrese aquifers is welt to the north at a

higher elevation, probabry in the shattered zoner ds

we've pointed out in the hydrogeologic evaluation which

is north of ttre co-op. This is from Brown and spieker,

.arl data conpiled from uscs documents.

Q. I don't want to run afoul of ttre Boaidrs nrling

on this. we have an extribit incruded. r don't berieve

that one was.

A. This is from the hydrogeorogic evaruation.

Q' trn your revised georogic evaruation?

A- r don't know what sras subnitted. rtrs usualry

held in a pouch in the back.
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, MR. SMITH: Itrs probabty shown on that map, and

that's been admitted. rt 's an extribit.

l[R- r,AURrsKr: The Board has no objection if the

exhibits are submitted as part of the evidence. wtrat

the Board objected to was whether or not you were

subnitting new evidence that was outside the Boardrs

order of October 7th.

l{R- IIANSEN: rt wasnrt new evidence, it was just

trying to illustrate the evidence that was already here
in a fashion more easy to understand.

lm'- HANSEN: rt is incruded in my preriminary

extribits.

l[R- ra[rRrsKr: rs this what you were tooking at?

THE wrTNEss: This is a prate from ttre hydrogeorogic

evaluation subnitted to the DoGl{. plate number L,
geology and strnrctrue map.

llIR- I'ITTCIIELL: werr, is ttrere an objection to using

ir?

!{R' IrAl'IsEN: rt is amongr the extribits r desigrnated

as an s&ibit in my septenber gttr , Lggl, desigrnation of
exlribits - rt is just not on my f inar extribit rist that
was filed Last lrreek.

I'IR. SI.IITH: Maybe we

objection to that map.

because what lfr. Hansen

can shorten this. lile have no

I dontt want to open the door

is alluding to is he submitted

2LO
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and said everything on fire at the uivision of oir, Gas

and Mining we may use as an exhibit. we aII know thatrs

drawers and drawers fulr of stuff. And then he

subnitted a list of extribits which is what wetre working

off of , which he carred his final extribit rist.

As far as that one map, Lf thatrs going to speed

things up, retts get the map in. But rrn obviously

we arentt waiving our objection to ottrer tJrings that may

be new conpilations ue havenrt seen.

llR. MTTCHET,,L: Letts take them one extribi.t at a

tine.

lllR. LAIIRISKI: Go ahead, Hr. Garr.

THE I{ITNESS: Wetve got ttris groundwater in each of

these aquifers. is confined by tbese shales tJrat are

here. rt's our interpretation ttrat ttre recharge to

tttis, to ttrese aguifers is not on Gentry Ridge. Gentry

Ridge is very narrow, very rittle flat surface to

infiltrate water. rtts gonna have nrnoff , very narrow

above the mine. Therers an awful rot of recharge goLng

through here. The pressure suggests ttre recharge is

actuarly to the north up dip and ttre shattered zone as

identified by brown, is a much more likery recharge

area- rt 's more frat, i trs a fratter area, itrs

shattered, it infittrates much more quickly than a ridge

on Gentry Mountain. rf r could rook at El<ttibit 9.
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I ' [R- HANSEN: white he's doing that, r helieve that's

arl the testimony that Mr. Garr is going to offer on

this Prate 1- we offer it as our Exhibit E.

}[R - r,AIrRrsKr : Mr. Apper , do you or r{r. snith have

an objection to allowing that to come in as g1;1.ribit E?

The na,p, Ur. Garr, the plate?

MR. AppEL: No.

Ir{R- sl'trTII: No objection, your Honor Mr.

Chai.rman.

lm. LAIIRISKI: Tharrk you.

- THE wrrNESs: Here on Eb(hibit g , one ttring r noticed

with the sense of movement on the Bear canyon faurt, ls

incorrect- rtts actually down on the Bear canyon side

or the mine side, and up on ttre ottrer side. lf is Ls

we h.ave about 11o feet of movement on it down to the

west- rt's put forth as a rnajor fault, because as was

mentioned earlier, therets another fault that rnns

through here. Brind canyon Fault would run somewhere

like that- This isn't rearly to scale eittrer. Bire,tr

spri-ngs is actually 8oo feet to the west of Blind canyon

Fault .

Itm,. LAURfSKI: t{hen you say nlike thatn would you

describe what nlike thatn is.

THE wrTNESs: r,ve got this uap that wirr show you

where it is. Herers the Blind canyon fault nrnning

I

i
I
b

2L2
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through there- Herers the Bear canyon mine, herers the

Bear canyon faurt. Displacement down on the west.

Herets the Blind canyon fautt here has approxinatery

22o feet of dispracenent down on the west. Again, this

fault $tas sort of left off the discussion before, but it,

courd be very significant. Either the Blind canyon

Faurt courd serve as a conduit to groundwater frow or

serve as a barrier to groundwater flow depending on

whethet it rras firred with fault gouge or if it had

voids- rn either case if groundwater was moving fron

co-op into ttre Brind canyon Faurt, itrs eittrer going to

be stopped by the gouger or itrs going to act as a

conduit thatts going to carry ttre water out. And yourre

gronna see a spring at the mountain point where tllat

fault daylights. Therers no such spring. yet we go goo

feet further west to Birch spring which is associated

with some joints. r donrt think they tre connected. r

dontt see any reason why they wourd be connected. rt

should have been included on here though.

Exhibit ro. Extribit 10 was put forth to show what

happens during coar nining the groundwater. Here we

have got the water table werr above the mine seam. This

is arr saturated presumably. This is just what happens

when you do that with a coal mine and groundwater is

above you- The water tabre is above you. Thatrs not

2L3
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the case at co-op at arr. And thatrs shown in this

diagram where here's the mine seam right here at the

floor where these wells take off. Groundwater is below

that- rt's even below it, if you poke a hore through it

and let it come up, it's bel0w the coal seam.

I{R- APPEL: For crarification you are tarking about

the Blind?

THE I|ITNESS: yes.

.lfR. AppEL: Not the Tank SeaD.

THE wrTl{ESS: And of course ttre. Tank arso because

tlte Tank is 2oo plus feet above. rf r courd, show this

lovely drawing ttrat wourd show ttrat very simpry,

othernrise I have to describe it.

l[R- urrcHnr.t: tfourd it be herpfur for you to use a

marker. on the blackboard and draw what it is to describe

or

THE I{ITNESS: f could do ttrat.

![R. MTTCHELL: irrustrate your testimoDy.

Dts- LEVER: Do you want to save it and put it on the

whi.te paper?

lm,- MTTCHELL: rtrs just for ilrustrative purposes.

lwitness is drawing. )

THE WITNESS: Herers the area, is a view from the

north south through Gentry.

l{R. LAURf SKf : l,{r . Garr, we need you to speak up.

2L4
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THE I{ITNESS: AII right. Herers the Tank Seam and

the Blind Canyon Seam. Groundwater in what we have

found in the drill holes, going generatly like that

there are three different heads and down here Panther

actually issues springs.

Q. Both Birch Spring and Big Bear Spring issue out

of the Panttrer?

A. To ny knowledge, yes.

The groundwater isntt in ttre Blind Canyon Seam here,

certaihry not going to be in ttre Tank seam. lfherets

going to be perched water here and there, but ttrat

perched water does not contrl,bute to the springs.

Thatts our contention. The reason for ttrat is because

of the very small recharge area on that ridge. l[fie fact

that ste have got ttre potentl-ometric surfaces above tJre

confining rayers in ttre north part of ttre nLne, and

they're unconf ined at the south part of ttre nLne near

the outcrop.

El<hibit 15. The idea of using LLttle Bear sprLng asi

a control, we dontt consider to be valid because Little

Bear looks like it responds pretty quickly to

preeipitation, recharge just rike that. wetre lookl-ng

at other springs. Ttrey courd have a year or two lag

time between ttre precipitation event and when it shows

uP. And in fact we see that in, I believe, Biq Bear

2L5
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spring - This shows it. I{e have precipitation here

flow increase at Big Bear here. Thatrs about a year

that one - . .we've got some data that wourd show about

years rag fron when you have a rear wet year to when

starts showing up as increased frows at Big Bear. r

don't know if that was subnitted. The point is that

big

on

two

ir

' to

pick out one spring, and use that as a control is not

rearistic- r think the G.s. even had a word to say

about that.

Q. would you terl us what it is you are looking

at?

A- r'm rooking here at Terence Danierson et. dl,

1981, USGS open file report g1_539. .

Q' rs that a docnment Mr. Montgrouery used to form

his opinions?

A- r berieve sio. care shourd be taken in

selecting springs for monitoring. The discharge

recession curve,s of springs that are supported by. more

than one water-bearing zone may not be simirar from year

to year because of nonconfomity of recharge to the

different zones from year to year. Also, argae and

plant roots courd clog the prurqhing in developed

springs, resulting in an unnaturar change in frow

characteristics. rdeally, the monitoring of spring

d.ischarges shourd be in conjunction with water-level

301
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monitoring in observation wells, in order to detect

recharge that may occur during the normal recession

period that wourd arter the recession curve.,

Q. I{hat does that mean to us lalman?

A- Dontt take Bear spring to represent hydrotogic

systems in a region.

Q. Why not?

A- Because it is very different from the others.

rt aight have young waterr you night have a rainfall

today, spring wirr increase next week, doubre or

tripre - I{hereas at Birch, tritium data suggests that

Birch is ver? old water, sinilar to ttre water ttratrs

encountered in the mine, itrs ord, old wat*r, itrs been

stored there for years, thousands of years. 
.

rf its recharge area is far alray and itrs very ord

water, it night be three yeara of sustained htgh

precipitation to get a deflection in the frow. .so, to

say that the one little spring is representative of the

area, is just not accurate. Tle can show that wLth al:I

those curves.

Q- r,et's tark a rittle bit about water, both

groundwater and water infiltrating from this surface to

the Tarrk seam. yourve stated that you examined ttrat

area and generally are famiriar with the area?

A. With Bear Canyon?
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'  Q .

A .

Q .

Seam?

Yes .

Yes .

Are there fault rines, fractures above the Tarrk

A. Not that Irn avare of .

Q. rf there are, are you aware of any water that

comes out of the mountain in the form .of springs or

othertrise above ttre Tank Seam?

A' I believe ttrere are some springs above the Tank

Seam, I haven't visited ttrose uyself .

Q- T{e11, whatrs the source of ttrat inforruation?

A. Charles Reynolds.

lm,. LIIURISKI: Irn sorry?

A. Charles Relmolds.

Q- rf in fact there are springs, water coming out,

frou faults hbove the Tarrk seam, what wourd be the

source of that water?

A. Faults above the Tank Seam.

Q. Above ttre Tank Seam?

A- rtm not r donrt think there are faults above

tlre Tank Seam.

Q. Okay.

A- There are springs that issue fron the mountain

side

Q. Above the Tank Seam?

I

I
I
l.
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Un-huh.

What would be the source of that water?

That water would be infiltrating through the

ridge, coming down hitting the permeabre layer like a

shale and going out to the edge of the canyon.

Q- obviousry if the water is doing that it never

makes it to the Birch spring or Big Bear spring?

A. Right. There are some impemeable zones from

the.top down heading out that wayr so Ltrs not going to

recharge ttre springs. Recharge over ttre ml-ne pemit

area is going to be very insLgrnificant.

Q- Are you anare of any other difficurties with

ttre extribits tiat were offered in connection wittr !,tlr.

Montgomeryts testimony or his testimony Ltserf?

A. Just generally ttrat they are vela/ general.

Theytre regLon wide, not specifically ttre site. we have

specific data ttrat suggested a different story. Some of

the things were far too general, and in fact r ttrink

misleading. They may be tnre for the regLon, but not

true for the site.

Q- Are we abre to draw any concrusions ttrrough

precipitation information ne have as to the inpact on

Birch springs and Big Bear spring of nining the Tank

Seam?

A. f don't believe there will be any inpact at

A .

Q .

A .

2L9
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arl- r don't berieve therers an inpact mining Brind.

canyon seam, and they're absorutery wourd be no impact

nrining the tank which is 2o0 feet above.

Q- r berieve r have no further questions at this

t ime.

l{R. MTTGHELL: r have a couple of qrrestions.

MR- r,At RrsKr: ur. Mitcherr, before you go, ![r.

Murray, I believe, had a question.

It[R- I'IITRRAY: r have one q'estion. on ttre Birch, is

there any curinary industriar d,everopment there trratrs

causing that in ttrat recharge on Birch Spring tlrat you

know of?

THE WTTNESS: Not ttrat ilm aware of .

t{R. UURRAY: Okay.

t[R. LAURf SIfi : ]!r. ]litchell?

BY ![R. }!ITCHEI,I:

Q- !lr- Garr, for irlustrative'purposes you have

shown a ridge rine with ttre Tank seam and Brind canyon

sean showing the water bearing fornati.ons ttrat you

encountered wittr the uelrs you drilled, monitoring wells

you drilled.

can you provide an overrriew picture of what werre

rooking at in tems of what the recharge area is? rn

other wordsr are we tarking about a rarge prateau

overlying the Tank seam in this area or are we talking a
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high thin ridge?

A- You follow this ridge up. we get to the top of

the north Horn Formation, this is highly fractured

through here. I donrt know anything more about ttris

than it's the shattered zone. we donrt know what itrs

like in depth. This is a broad area, both -east/west and

north/south, frat. lrlaterrs going to percorate down

through here, probabry through fractures, possibry

through some faurts, qe donrt know. But itrs .a much

more rikely recharge area for these aquifers. 'The 
star

Point.

Q .

A.

Q .

A .

Horn.

t{hat fomation?

Star Point formationo

The fracture zone?

This is just ttre shattered zone, in the norti

Q. fs that part of the

A. North Horn, they are

Flagstaff liuestone?

not synonlmous, but

integrate into each other.

Q ' You earlier expressed some faniliarity with tJre

Monograph, uscs Monograph retied upon by l.tn. Montgonerrr,

Danielson, €t- ar, lggr survey. Are you faniriar with

those authorst conclusion that recharge to the star

Point/Brackhawk aquifer, direct infiltration of snow

nert in areas of outcrop, probably is smarr in
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comparison to direct recharge to the Fragstaff

Limestone?

A .

Q .

A .

Q .

A .

I,ve read that before.

Does that fit with your theory?

Yes.

of how this works?

Ygs.

Q- what does what did those authors state

conc.erning recharge? How does that fit wittr llr.

Montgoneryts theory of effect on recharge concerning

uining of the Tarrk and Blind canyon at these locations?

A' Itt s diff icult to eqllain other ttran very broad,

flat areas that are fractured are going to be mueh

better' nore efficient at getting the precipitation .in

to the groundwater system. This is the ridge out here,

Iike this.

Q- rs it safe to say that sieves shaped like a

bowl arlow water through then better than knives up on

edge?

A. .  yes,  s i r .

Q- wourd that be a good example of why one tJreory

makes more sense than the ottrer?

A .  yes .

Q- And it's arso based on what the uscs has said?

A- Absorutety. There is going to be sone smarl

I
o
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amount of infiltration through here, but it certainly is

not supplying anything meaningful. You have this

recharge area up here, tens of thousands of more times

surface area, more pemeable. Not going to have the

runoff that this.does. Recharge here is really

insignificant compared to this up here. rn fact what we

see, this is being recharged at the higher elevation.

Q. Are you familiar wittr ttre statenent in

Danielson where the auttrors state, r believe itrs page

38, rrsubsidence has not been extensive and where

water-bearing zones ttrat overlie ttre Star

Point-Blackhawk aquLfer are perched, it is unlikely ttrat

mine dewatering induces greater recharge to the

groundwater systeu. NeLttrer is tt llkely under ttrese

conditions ttrat the flow of springs ttrat issue from the

perched zones or ttre rate of natural downward lealcage

into the star Point-Blackhawk aquifer are affected by

mine dewatering. rl

A. That's what wetve been saying all along, ttrat

the water ttrat the mine encounters when they drill the

bort horer or if they drilr into ttre Tank and get a

dripper, we think of hitting this perched ledge, and

they're not rerouting ttre water that would be destined

to the springs.

Q. Is it fair to say the USGS monograph for this
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area actuarry supports your theory of what's going on

here better than it does a theory of one integrated

cohesive regional aquifer?

A- There are probabry a rot more in there that

wourd confiru what we are saying. r have not read that

document in its entirety.

Q. Thank you. f have nothing further.

MR' surrH: r have a few questions. rf r can

approach the Board here, maybe ttrat wirl herp De ask the

questions.

I{R. I,AT'RISKI:

I[R. SI.TITIT: I

the Supreme Court

voice. So I will

have a problem.

If youtll keep your voice up.

rarely have a problen wittr that. fn

in New l{exico I was told to lower my

do my best to keep it up. I donrt

Q- As r understand it, rllr. Garr, this is Gentry

Mountain up here, right? And itrs a big frat top

mountain- I{tren r was younger r h'nted a few deer up

there- rtts a frat top mountain, isnrt ttrat correct?

A.  ygs .

Q- And etqlosed to Gentrl Mountain itrs not the

star Point sandstone 
?r 

the Blackhawk Fomation, those

aren't exposed up here? Theyrre not e>cposed, itrs the

North Horn, is that what you said?

A.  yes.

I
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l
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I
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I
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Q. Thatt s correct?

A- Yes- My cross-section shows the North Horn.

Q. That's e>rposed up here and it has to work

through, the water has to work through a number of

rayers of rock. rn factr on my chart which is E:ftibit

7, $te haven't had this adnitted in to evidenc€r but

Exhibit 7, is it has to work through price River

fotmation, another formation, ttre Castlegate sandstone,

befo.re reaches the upper part of ttre Blackhawk Formation

and the coar is in the rower part of tlre Brackhawk, is

that correct?

A. Absolutely.

Q- And so we have got ttrese rocJcs, star point

sandstone's back here, and then back here Ls arso ttre

Brackhawk Formation. Now, Dy understanding is that the

water moves not onry down, but itrs moving to ttre south

in that area; is that correct?

A .  Yes .

Q. so if the water would move along an aquifer or

arong a rock, it wourd move south towards what we have

Big Bear and Birch Springs, theyrre kind of at the end

of this, r ight?

A .  Yes .

Q- And arr this, Dy understanding from your

report, is that Birch springs and Big Bear spring are

225
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also recharged up in this area; is that correct?

A. We think thatrs more l ikely.

Q- okay- rsn't i t arso l ikery that as water moves

down these, aren't you put straight rines here, but

thatts not how water Doves, it doesnrt move in straight

Iines down and. over, right? rt moves into one rock and

up arong the formation untir it finds another faurt?

A- rt's going to farl into fractures.

.Q. Kind of a stepped approach?

A. I donrt know if they are stepped, naybe

vertical.

Q- But the water and in fact, from your triti'm

data, the Birch springs water was ttre santre age as the

water you're encountering in ttre mine; isnrt that

correct?

A. It was analyzed as pre bonb water.

'Q' very crose in trititrnr dr r correct?

A .  ygs .

Q .  So

A. ft was old water.

Q- rsn't it kind of frrnny to say ttrat here theyrre

all being reeharged, and water or maybe r should

phrase it this way. some of the water recharging here

maybe is in the mine here, and then would rater move

down in to the Birch spring, but itrs being intercepted
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and taken out of the mine. rsnrt that a prausible

scenario?

A- How is it going to move through the Mancos

shales?

Q. It's noving somewhere because the Mancos shales

are back in here too. rf they nere separating this

excuse D€r 1et me

l[R,. HANSEN: objectionr Do evidence to suggest there

are --

l{R. sl,IrrII: Art of the evidence is that the Mancos

share tongues, you're saying, separate the Birch spring

and the Big Bear spring fron this other aguifer, isnrt

that correct? But if the Mancos share eras in here it

wourd separate it here. There wourd be no water for

those springs, if you had this barrier yourre talking

about here. Thatrs so imper:ueabre here.

l[R- urTcHFJJ.: ret hin answer the question.

THE I{ITI{ESS: you are doing very weII.

Q. Thank you.

A- rtm saying, r donrt know what the business is

about the Birch and Big Bear being separated , Trve got

three separate aguifers here separated by two shares.

Q- But aren't they somewhere, dt sone point, the

water is going through that share. How courd it get

there? No doubt it is, right?
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Fractures.

Fractures.

I'm not going to fracture my sandstone

ny shales.

Q- so therets fractures and thatrs how the water

moves fron the North Horn high lever downe wfly down here

to the star point sand.stonel isnrt ttrat correct?

A.  Yes.

A .

Q .

A . and not l.

.Q. Gees, if therers fractures

arentt the,re fractures herer or are

ttrere?

over here, why

ttrere fractures

A- This is a zone of intense fracture. r donrt

know how it, goes ttrere, but uscs has identified it, as

such. Thatts.good enough for me.

Q- That's good enough for your what uscs says.

usGs also says ttrat the star point sandstone and the

Blackhawk Formation are one regional aquifer; is that

good enough for you?

A- rn a general senser no. Not at this site

because r have data to suggest othemLse.

Q- You berieve them over here, but you donrt

believe then over here?

A. wtren a geologist goes in and maps the shattered

ZoD€; r '  r l  berieve i . t .  rrd r ike to go see i t .  r 'd r ike

to kick around in it. r havenrt d,one that. But rrm

L
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going to believe that if he derineates that on a map as

a shattered zone. r , r r  ber ieve that.  r f  r  rook at

regionar wide, wasatch prateau wide report that shows

one water table shooting through there, T,II say that's

great for now, letrs get site specif ic data, which we

have done.

Q. Any site specif ic data here? yourre just

relying on what the USGS says here, right?

.A- Yes- rt doesnrt enter into t.tris question,

where does ttre recharge come from. Thatrs a real good

prace for it here. Beats the heck out of ttrat ridge.

Q. Isntt it likely ttrerets dome fractrrr€sr faults

ttrat move ttre water from here to Birch springs there?

It's the saDe age water, right?

Itts possible. But how are you going to get

the groundwater in the nine below fte mine to Birch

springs? You've got that faurt r was tarking about,

Btind canyon. Then you've got to go goo feet further.

And wetve got information on how srow water does move

through the sandstone, if yourd like to hear that.

Q- r just want answers to my questions. But the

water is noving from a much higher lever here for

recharg€. rtts getting down here somehow, itrs not

coming out of nowhere, out of Birch springs; isn't that

right?
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A. Moving much farther than you rre saying.

lm'- MTTCHEIL: r think the question has been asked

and answered- He asked hirn and he tord hirn. r donrt

see any point beating hin over the head with it any

more.

uR- r,AIrRrsKr: r agree, r think the question is

asked and answered.

BY MR, SMTTH:

Q' some of the water no*, there is water?

l'IR- MrTcHEr,L: r ftink that's been ruled on.

l[R- r,AURrsKr: Again, you guys are up there arguing

with each other and werre nissing alr the testimony. rf

you wourd slow down and the reporter could, that, it

would be appreciated. Ttrank you.

BY I,[R. SMITH:

Q' There is water in th"'Blackhawk Fomation,

right?

A.  yes.

Q. That water recharg es up here?

A. I 'm not sure about that.

Q. yourre not sure?

A. I donrt have data.

Q. You don't know where the groundwater comes

from?

A- r know there's perched water in the Blackhawlc

p

I
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that may come from here.

Q. I see. f rm sorry, I ruisunderstood you. I

thought you said Gentry Mountain was the regional

recharge for these aguifers; is that correct?

uR. MrrcHErJ: Mischaracterized his testirnony. He

agreed with the uscs report which says the primary

source of recharge for the Star Point Sandstone was the

Horn Fomation to the north. r donrt see any reason in

trying to get more out of hin than what he agreed.

THE lfrTllEss: rt contributes to the reeharg€.

Q- Tell me what's recharging tJre Brackhawk

Fomation ttrere?

A- r don't know. r donrt know if you can say

ttrere was recharge. Therers precipitation conLng down

on the ridge, a snalr amount of water cones down and

gets perched. rf you take a bolt hole and go upr at

ttrat point youtlr drain that with a littre dripper.

Q - Iilourd you carr soo garrons a minute a very

minimal amount of water?

A- r dontt think thatrs whatrs happened.

Q. It 's in your reportr .

A. I dontt believe itrs a1l perched water.

Q. Where is it coming from?

A. Possibly out of the floor.

Q. So wherets the floor water coming from?
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Q. out of the star Point?

A. Correct. We donrt know how much.

Q- And you're here today to terr me therers no

interconnection between these two aquifers?

A. Which two?

Q- The star point, which the springs issue fron,

and the Blackhawk?

.A. I donrt think I said that.

Q- rtm sorry- so the aquifers are interconnectedi

is that what you are saying?

A. I  donrt think.Ird say that.

Q. WeIl, teII me what yourre gonna say?

A' r think there are some more holes at trre north
end of the rnine that intercept on the star point

aquifers and ttre pressure is coming up. r donrt know

how much.

e. Can you point tilat to me?

A- rf you penetrate ttrat at ttris northern end,

you're gonna get water coning up out of there.

Q. can you point to D€r in the pIIc you prepar€d,

or the Hftibit D, that hydrauric anarysis, you mentioned,

that even

A. Therets phrasing there, frundetermined amount of

water from the floorr, I believe.

I,
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Q. But the rnajor water that comes into the mine is

from the roof, isnrt that correct?

A- That 's what is being said,  r ' '  not sure.

Q. I don't want to misquote you, you helped

prepare this pHC didn't you?

A.  yes,  I  d id

Q'- And it says here on page z-L3, groundwater

enters the Brind canyon seam of ttre Bear canyon uine

through fractures and roof bort holes?

A .  yes .

Q- rt doesn't nention anlttring about tJre froor

water that you are bringing up now.

A. Itrs in ttrere somewhere.

Q. Please point ne to Lt.

A- rf thatts ttre. mine to the north and as they

the froor advances with ttrem and rises up.

Q. tet De see. .

A- Iile inferred itrs perched,, but rile donrt know.

Q- r see. so you donrt think ttre Brackhawk

Fotmation is getting recharged on Gentry rike the Birch

Springs?

A. I think itrs getting a very snall

Q. why isn't it getting

A. We have tritiun analysis of these

suggest itrs alr pre bornb, old water which

amount.

drippers to

fits with ttre
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perched idea.

o - so does Birch springs have the same tritirrm

analysis?

A. Relatively, pre bonb water.

Q- That wourd be the same water based on that

analysis, same source?

MR- MrrcHEr,L: Thatrs argrumentative, hers been asked

and he answered that.

.THE WfTNESS: Not necessarily.

BY I{R. S}TITTI:

Q- can't distingruish it by tritiun analysis?

A- Arr you can see is itrs rerativery ord or neur.

Q- And both waters, both Birch springs and the

mine water are relatively old based on tritiun analysis;

is that correct?

A. Un-huh.

Q' You need to say yes or no so our reporter can

get it.

A.  f  said yes.

Q' Thank you- Let me move you to this chart a

littre bit- r think it's Exhibit 16, Forrowing up on a

question from the Board, you donrt have any erctrlranation

for the dramatic decline in Birch springs, do you?

A.  f  don r t .

. o- Don't you think that shourd be a matter of

234
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concern since it 's so close in that area?

MR. MITCHELL: Concern to hin, concern to who?

THE WITNESS: My client hasn't requested I

investigate that.

BY I{R. SMITH:

Q. I see. In preparing your pHC, oD page Z-LO,

you didn't even take any initial measurements of either

Big Bear spring or Birch spring in preparing the

possible hydrologic consequences, did you?

A. Nor w€ did not.

e. So?

A. We haventt taken any measurements

Q- You haventt taken measurements, yet youtre here

giving erqlert opinion, expert opinion under oath? r

think we put you under oath.

A. yesr yotr did.

Q. That therets no effects from the mining

activities on these springs, yet you 
'didntt 

bottrer to

talce initial measurements of these springs?

A. I don,t take the measurements, EarttrFax

Engineering didnrt, ttre nine did.

Q- okay. I i lourdn't you say that's a signif icant

flaw in the pHc?

A .  No .

Q.  I t , s  no t?
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A' No- The water conpany didnrt bother to take

any measurenents prior to lggg at Birch springs.

Q. Theytre not here trying to get a permit

approved, you are. So what they did is completely

irrelevant, whatrs reconmended?

A. lile rely

lm- urTcHEtL: Let's not argue with the witness.

Ask hin a question tet hin answer it and then ask the

nexq questi6n.

THE WITIIESS: We donrt have we

face varue and used their frow nunbers

l.

have taken then at

to generate our
grraphs,

BY I{R. SMITTI:

Q. You donrt consider that to be a fraw?

A.  No .

It[R- MTTCIIET-,L: Hers answered that 'o.

MR' SMrrIr: r asked hiu if it was a major fraw.

l[R- r-,AIIRrsKr: ltelt, rrll terl your er€,re rosing our

patience with alr the argnring that's going on in the

room' Ask questions and please answer the qqestion and

ret's move fonrard- perhaps when we get through wittr

this witness it wourd be a good tine to take a break so

you ltuys can relax a rittle bit, okay?

l[R' sMrrH: r have a few more questions. r

apologize and appreciate the patience of the Board.

p

L236

3,27



I

G

t

t?

1

2

3

4

5

6

7

I

9

10

11

L2

13

14

15

16

L7

1 8

19

2 0

2 L

2 2

2 3

2 4

2 5

t

I

Ir
j ; .

:
f . :

i t

o

MR. r,AuRrsKr: The Board has an interest in getting

to the facts and determining whether or not the petition

is varid. And thatrs what werre here to determine.

We're not here to referee ar{nrments between witnesses

and counsel. so letrs try to keep focused on the issues

so we can alr move forward on this natter.

BY IM,. SMTTH:

Q. Let me direct your attention to 2-6 of ttre

PHc'. The rast sentence starting on ttrat page, it says,

rrThe star Point sandstone togettrer with ttre rower

Brackhawk Formation are considered by Lines to be a

regional aguifer. t you see that statement?

A .  Y g s .

Q- That was llr. Lines, best opinl.on; isnrt that

correct?

A.

Q .

I can only assume.

But, and you testified before you donrt agree

with that?

MR- l'lrrcllErrl,: No, thatrs mischaracterizing his

testimony.

THE WrrNESs: That's not what r testified.

Ir{R. r,AURrsKr: lllr. Mitcherl, ret :-- if he disagrrees

thatts what he said, let hin answer, okay? Ttrank you.

THE wrrNEss: As r said before, Mr. Linesr work, r

h.old in high regard. But it is regiondl, and r think
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that Mr- Lines, being the g6od georogist he is, would

have to nodify the case for this site, based on the

information $re have, based on region wide information.

very generarry, he is dead on. rtrs a wonderful

study, but it's not gonna be rike that across the entire

wasatch plateau, thatrs not rear. l[r. Montgromery knows

ttrat' r know that, lilr. Lines wourd know that. ,,*

BY II{R. SMITH:

.Q. Letrs go to page 2_g.

l[R. LAURfSKf: frm sorry, two?

BY l[R. SI,IITII:

Q- 2-8- rt says, troutcrops wittrin the pernit area

incrude the price River Formation ttris is the rast

paragraph castlegate sandstone, Blackhawk Formation,

star Point sandstone and the Mancos shale. * rs ttrat

correct?

A .  ygs .

Q. you are referring to?

-  A .  ygs .

Q- rrrndicate that recharge to ttre star

Point-Brackhawk aquifer fron direct infirtration of

snowuelt to formations which outcrop berbw the North

Horn Foraation is snarr in comparison to recharge

through low relief surfaces on the North Horn

Formation. rl

qDfl rr
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That's the top of Gentry Mountain; is that correct?

A .  Yes .

Q- rrln the study area, exposures of fomations

berow the North Horn Formation and above the coar

outcrops are rirnited to steep canyons. Therefore, the

potential for recharge through these formations to the

regionar groundwater system within the permit area is

Iinited.[; is that correct?

A.  Ygs.

Q- And so, as r understand it, the area we have

been through ttris and r r rr quickry move to recharge

is up on Gentry Mountain, not regionar aquifer then?

A. I wouldnrt say that.

Q. okay.

A' For the regionar aguifer therers recharge alr

over the prace. But in this area, in the area of co-op,

recharge is much more likely to occur on Gentry as the

UsGs says r oll f lat areas with a lot of surface area open

to the sky. rtts not gonna occur very effLcientry on

steep slopes over the mine.

Q- And ttrat, in both the Brackhawk and sandstone

underrie this recharge area; is that correct?

A .  yes .

Q- okay- A rittle farther down on the same page

on 2-9 it says, ttNo springs were found within the per:mit
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drea - tt rs that correct? see where r rn reading from?

A. Yes, frwithin the present permit arear.

Q. So Birch Springs and Big Bear Spring are

outside the permit area?

A. I  bel ieve so.

e. Okay.

MS- LEVER: what about the rine in between?

l[R. SI{ITII: Irm sorry?

llS. LEITER: you skipped a sentence.

l[R' sl'IrTH: okay. we can read that too. frwithin

the proposed expansion area there are three springs

associated wittr ttre perched agrrifers above the coars

nined by co-op Mining coDpanyrr. Is that the line?

Ms- tEvER: Are they the same springs rre are talking

about?

tr{R- s'rr': r'm not sure. Donrt ask D€r rrm the

wrong person.

llS. LEI/ER: Irm sorry.

Garr?

Do you want to ask l{r.

THE wrTNEss: Are you referring to a ntrmber of row

volume springs, two Gpl{ or less?

US. LEVER: Just go on.

BY I[R. SMrTH:

Q. The two largest springs, Big Bear frn

skipping down- r want to try to focus on some

2 4 0
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inportant, what r consider to be inportant facts in

here- About two thirds of the way down that paragraph

starts out a sentence saying ,The two rargest springs in

the area, Big Bear. n Are you following me?

A.  yes .

_ Q- "Big Bear springs and Birch springs are

associated with fault and joint zones and issue from the

Panther Tongue of the star point sandstoner.

.4 .  
yes.

Q. so those springs issue from fractures or

faultsl isn't that correct?

A. Fractures.

Q- Do you know how far up he fracture goes that

Birch Springs issues frou?

A.  No .

Q- For arr you know it could go arl ttre rray up

the Blackhawk Fornation or farther up?

A. f  t  may.

Q- And water could be coning through tlrat?

A .  ygs .

A. You just donrt know?

A. I think it probably is.

Q .  f  see .

A. I t 's  a jo int  system.

Q- And the same thing with Birch springs and Big

24L
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Bear both, theyrre issuing from

upward from the springs?

faults that are going

A. fssuing from joints.

Q- can you exprain just rrm a lalman what's

the difference between a joint and a faurt?

A- A joint sinpty is a crack, therers been no

rerative movement across that. A fault, by definition,

has relative movenent.

Q- rf r can show you Exhibit 3, is this the

would this be the joint we are talking about in Exhibit

3 ' where the rock it appears to be rock going a

different direction in the upper reft hand corner of

E)&ibit 3?

A. It looks like that to me. I haventt studied

that arear ds I said.

Q- r see. okay. And yourre not sure how far that

joint ftoes up into a higher strata?

A- No- r know itrs goo feet from the qlind canyon

fault however, and both north trendingr.

Q' Go to page z-L3. This is a section werve been

through before, actually werve been ttrrough these

sections before, but r want to ask a couple of

guestions. The first fult paragtraph that says,

rrGroundwater enters the Blind canyon seam of the Bear

Canyon lline through roof bolt holes. rl

I

I
I
I
F

o

I
Ir
I
o

2 4 2

or l? '



t

1

2

3

4

5

6

7

I

9

10

11

L2

13

14

15

1 6

L7

18

19

2 0

2 L

2 2

2 3

2 4

2 5

e

i

1r

Where would that water, without nining water that's

moving through a fracture, where would it naturally go

if you weren't mining in the area and intercepting the

water through the rnining process?

A. Generally until it hits an inpermeable layer ,

and if that were not fractured it would fo1low that

until it hit the daylight.

Q. And that's where the water thatts why we

havg Birch Springs and Big Bear Springs where they are

because water is working both downward and southward?

A.  Yes.

Q. From ttris recharged area in Gentry until it

hits an irnperueable area?

A. Probably furttrer .north.

Q. Even further?

A. That's not ttre exclusive recharg€, we should

stop saying that

Q- That recharge and other recharge areas, water

will move both southward and straight down or d,ownward,

until it reaches that impermeable layer and coues out as

a spring; is that correct?

A .  Yes .

Q. And both the Blackhawk and the coal seams and

the Blackhawk Formation that are being mined by Co-op

supposedly, are both up gradient and north of these two

243

39B



1

2

3

4

5

6

7

I

9

10

11

L2

13

L4

1 5

16

L7

18

19

2 0

2 L

2 2

2 3

2 4

2 5

springs; is that

A. They are

proposing to mine

workings.

Q. And they

could be south?

correct?

higher. ftm not sure where they are

in their rease relative to the current

also are north, is that correct, they

A- r don't know where ttrey're proposing to mine

the Tank Seam.

Q. I see. . The Birch Springs, at the very edge

where that hole -- maybe r courd draw that and save a

rittre tine- IVe have rtair canyon here and we have Big

Bear here, and Birch is right there and Big Bear is

right there- There isnrt much where they courd nine

south, ttrerefore, because ttrls is Huntingrton canyon,

Birch springs is right ttrere. so where they are nining

is north, obviouslyr of ttrese two springs?

A.  ygs .

0. Okdy. Now, on 2-13, that last paragraph, ttre
previous witness you were here when lllr. Reynolds

testified and said there were nistakes in that

paragraph. were you anare before of his mistakes in

that paragraph?

A- rt was two or three weeks ago, he carred and

asked said that the DocrI wanted. a revision of 
.the 

pHc

1nd. would r please put the corrected values in red line

2 4 4
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strike out so they could submit on page z-LA.

Q- Do you know who gathered the information that

\tas put in here about the counting of 5oo galrons per

ninute?

A. I understood

Q. furybody from

numbers?

A .  No .

it was Mr. Relmolds.

Earthfax go down and verify the

.Q- You just took Mr. Reynordsr infomation, and

incorporated in the pHC?

A. Itts referenced that way.

Q. okay.

A. It's not our job to judge whettrer our clientts

being honest with us or not.

Q- r tm not saying i t  is.  Go to z-zz.  Thatrs a

Piper Diagran, -isnrt it? I{hat r understand is a piper

Diagram, and ilm no geologrist, but that is where you

take the mineral contents of water, and then diagram it

out to compare how sinirar waters arei is that correct?

A- Thatts ny understanding. rrm not a geochemist,

and r didn't produce this, but thatrs my understanding.

Q. Who did produce these?

A. Earthfax euployee, water data.

Q- rs he here? r f  hers going to test i fy I , l l  save

the guestions.
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'  
A.  She is not here.

Q' r 'm sorry- okay. And from this diagram, the

water of Birch springs seems to be a rittre bit

that, s number one on that diagrarn?

A .  Yes .

Q- The point by the 1 seems to be crose, lut a

little separated from the rest of the points of water.

These are some of this water is the spring and some

is water found in the mine, but the water from Birch

springs is very close, in fact it fits right in wittr tJre

other water?

uR. l{rrcIIEr,L: r think itrs established hers not

qualif ied,.

TIIE wrrNEss: r canrt say anythlng about ttris, to be

honest.

BY I[R. SI,TITTI:

Q. okay.

A. I canrt interpret ttrese diagrans.

Q' You cantt., okay. Go to page 2-33 and you have

six reasons why, of least the report has six reasons why

you don't believe there's a connection between Birch

springs and Big Bear springs and the water in the mine,

encountered in the mine?

A.  ygs .

a- Nunber 1 is a Triti'm test. rsnrt that

246
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correct? But the Tritium test does not disquafify girch

Springs?

A. No, and it doesn't say anything about that-

Q. okay. I just want to make sure thatts clear.

The next one is the stiff Piper Diagram. Ttrey dontt

disquafify the Big Bear Springs in any wayi is that

correct?

A. Iile had Tritiun data suggesting Big Bear was

difterent water from the nine, also from Birch. Tle had

chemical data suggestlng Birch nas different.

Q. fsntt ttre converse trrre as well, that ttre

Tritium data suggested ttrat ttre BLrch SprLng was ttre

same as ttre mine, and ttre chenical data suggested that

the Big Bear Sprlng is ttre same as tie nine? Doesntt

it work both ways?

A. No.

Q. I{try not?

A' It doesntt. A1I the ltltiun data Ltts

talking about the age, not ttre source. ftts not talking

about the source or the chemistry outside of hydrogen

ions. It's talking about the relative a{te. This water

was in the atmosphere prior to open air bonbing in tJre

t5os,  that rs  a I I  i t rs  say ing.

Q. Based on that data, you would say they're

probably the same water?25
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A- Again r wirl say, based on that data r wilr say

they are sirnirar age, rerative age, not source.

Q. But

A. They are old water.

Q- But you're using these tests to determine what

the sources are of this water, isnrt that correct?

A. Generally, yes. If we find young water comingi:

out'of Big Bear spring for instance, rerativery youngf

water, then we can say we canrt say ttrerers no

connection - But hre c.n inf er this is getting recharged

from a different rocation than just ttre mine because the

mine is ord water- rf Big Bear spring were being

recharged from the panther nine, it wourd be very row in

Tritirrm counts. Also, it would be old water. werre

using as many toors as we can to characterize this

stuff- You're gonna have a water of g certain chemistry

that you get here in sart. Lake, and then go to saudia

Arabia and find the identicar conposition in the water.

That's not the same source, is it? Thatrs what werre

talking about here

Q- Just one uore area r want. to talk about, one

more guestion really. on page Z-Zg, it says, ,rwaters

frorn DH-lAtr , T guess that was a drirl hore in the mine,

I take it?

I

o

A. Second l ine.
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Q. Second l ine?

A .  ygs .

Q- ttald DH-3 have Stiff patterns similar to those

of the carcium-bicarbonate spring water depicted on

Figure 2-2. water from DH-z has a carcium, malrnesium,

sodium, potassiun-surfate pattern. This pattern_ is

distinctly different from other groundwater that has

been sampred in the permit and adjacent areas, and is

presuned to be due to the dissorution of

Iocally-occurring sulfate galts. n

A. G14rsum.

Q. Therets some different mineralizatLon of water

found within ttre drirl hores of the mine; is that

correct?

A. yes

Q. Yet yourre using chemical analysis to

distinguish the spring water from the mine rrater.

couldn't the difference in ttre sprLng water be from some

locarry-oceurringr as you put it, rocarly-ocsunring

sulfate sarts near the mouth of the spring?

A.  ygs .

A .  so

A. You see what werre working with here?

0. Yes. So not an exact science, is it?

. A- No, it is not. Thatrs srhy we have to use as
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many toors as we can and do as much work

gather as much data as we can to come up

MR. SMITH: Thatrs aII I have, thank

(Whereupon a recess sras taken. )

standing, l[r. Garr.

lfR. LAIIRISKI: Before you

(Whereupon a discussion was

I{R. LAT RISKI: I{ith that,

Mr. Appelr you may proceed,

BY IIR. APPEL:

do, lto off the record.

held off the record. )

wetll go on ttre record.

as we can and

with a story.

you, Ur. Garr.

lm,- r,AURrsKr: we'rr be back on the record. llr.

Apper, r berieve you have cross-exanination of Mr.

Garr.

uR- APPEL: Thatts correct. r should remain

Q- Mr- Garr, wittr respect to this particurar

drawing which you have on the Board, did r understand

you to say that your view of movement of this water is

it comes in the shattered zone, enters star point that

way, and then moves down in this particurar dLrection,

because they're basicalry some confining nembers within

the Star point?

A- r think that it's probabry saturated up here

arso- r think itrs saturated to the north. This

probably contributes to it. Nobody realry knows for

sure- Arl I,m sayi-ng is this is a lot better recharge
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area crose to the mine than this. very simpry that.

Q. This is a little awkward. Could you go around

this exhibit. what does this rine mean right here?

A. This is the potentiometric surface right here.

Right here is the mine froor. These are rogs just very

general logs from the mine floor to the total depth of

the wells. Iile checked the water level and hydrologic

characteristics of the aguifers, in each of these

aguifers in each of these holes. we isolated it with

the packer (sic) system, tested just ttrat aquifer,

drirred onr tested just that aquifer, isolated this

aquifer from the one above it. This is ttre groundnrater

surface.

Q. This line would reflect the down gradient

movement of subsurface water?

A. This line shows where spring canyon water is.

This is the spring canyon aquifer under pressure,

confined, and it pushes up to this elevation above the

mine froor, if you are just below the mine floor.

Q. 59, they're not really confining geologic

'members, 
they actually have some conmunication of water

in between then?

A. I tm not saying this water. is up in here, no.

This is the potentiar surface, that's the pressure,

expression of the pressure that the water in this

25L
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aqpifer is under.

Q. I{here did you encounter water?

A- rn that aquifer, as soon as we hit i t.

Q- where did you encounter water in this aguifer?

A.  We d idn,  t .

Q. Absolutely none at a1l?

A. I donrt recall any.

Q- okay' Non, this is the mine froor, correct?

A.  yes.

Q- so, itrs safe to say ttrat very shortly this

particurar surface that yourve identified here, is going

to interact with the mine froor wittrin how many feet?

A' rtm not sure where itrs going to hit.

Q. ff the mine

A' You have proflressions. you picked it.

Q- Right. Therers a reason for ttrat. rf the mine

were not there, then this rine wourd intersect the mine

froor approximatery what, six feet from'where you have

it?

A. rf you had a conduit, which is what we created

when we drilred down therer w€ provided it a Deans of

getting up to that height.

Q- But in fact, there are joints and fractures

throughout arl these structures. you testified to

tlrat- And it wourd start at the bottom of the Mancos
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Shale and the same fractures would be pervasive to this

entire section particularly?

A- rtm not sure of that, r 'r l  not sure they wourd

connect up- r dontt know, through going through

fractures.

_ Q- Didn't you testify that if the sandstone was

fracturing that your shales were going to fracture as

wel l?

No, a joint area such as Birch, yes, therers

lenses fractured, discontinuous fracturing here.

Q- In fact, refracturing?

A- This water is coming up in ttre mine froor

through fractures.

Q- Thus they can arso go down, if the water lever

was below, down here?

A.  yes.

Q- so, it wilr Dove down, down grradient this rray

as weII as across gradient this way?

A. Primarily, ttre floor horizontally.

Q' okay.

l'lR- r,aURrsKr: can r ask a crarifying question

here? tiltren you reference the mine froor, l,[r. Garr, are

you talking about the Blind canyon seam mine?

THE WTTNESS: YeS.

lm,. LALIRISKI : Or the Tank Seam?
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THE l{rrNEss: Brind canyon. we started the werrs

from the floor of the Blind Canyon.

BY I{R. APPEL:

Q' Let's go over to your drawing here. Nosrr w€

just discussed the fact there are friactures and joints

through this area, and you adrnit they exist?

A. Not necessarily. I donrt knorr.

Q- How did joints and fractures, how are they

created?

A' Through extension, you can break them by

extending, have the same kind of ttring going upward.

Subsidence can do it.

Q- rtts a response to stress created wittrin the

eartht s cnrst?

A .  ygs .

Q- okay. chances of it being different from one

section to another are fairry sriu, aren't they?

A' r'm not sure r understand rrhat you are sayingr.

Q' usuarry you have an area ttrat is usuarry
have an area that has sinirarities with its jointing and

fracturingl isnrt that correct?

A .  yes .

Q' Because it's rearry responding to regi.onar

stress?

A. UsuaIIy,  yes. .
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Q. Now., you testified before that one of the

reasons you disagreed with Mr. Montgomeryrs posit ion is

that you feel that the water telr me if rrm r^rrong.

I' rl ask you what r know his theory is. His theory is

the regional water tabrer w€ have carled it regionar

aquifer, that doesn't help me as much as the water table

because as you knowr uorre moving between rayers. rtrs

difficutt, but comes approxinatery rike

.4. That is a permanent narker by the way.

Q .  oh .

A. I discovered ttrat.

Q. Letts just approximately like this.

l[R- HAI{sEN: objection, there's been no testimony.

TIIE wrTNEss: r donrt think he said ttrat.

BY IM,. APPEL:.

Q- I{try dontt you show me where the extreme

A- r don't think itrs that extreme of depth.

Q. Help me where you think

A- rtd like to see where he put Lt. r donrt know

where hetd put it. IIe put it he takes the uscs

information, the regional generar brock diagrams, and

runs a single srater table crossingr the Blackhawk and the

star Point- Iile've got three different aquifers with

three dif ferent heads. That suggests ttrat those

confining rayers are competent, and it doesn't suggest a

.34 0
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lot of verticar conmunication from water in an outward

tongue to a rower tongue. rt suggests the opposite,

that the share units are competent to sustain the

pressure.

Q- competent enough to transport the water arong

-thosg particular bedding prans you've suggested within

the Star point?

A .  yes .

Q. Thatrs your conclusion?

A.  yes.

Q. And your conclusion is theyrr:e below the Blind

Canyon Seam?

A. Currently, yes.

Q. Norr. ff these levels of layers are so

competent, and therers no co'munication between them,

why dontt we have springs rike Bear canyon and Birch

spring coming out where they exit in the side of the

warl rather than everything coning out in Birch and Bear

where it hits the Mancos shale?

A- Therets water frow through those aguifers to

the surface. rt moves ,r*; ver? slowly when it gets to

the surface- you can see at those outcrops it is damF.

Not through the full thickness necessariry, because we

have even shown they are not furry saturated at the

south end' You see more effervescence or sart deposits
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on the criff facer suggesting minerars carried along by

the groundwater when they pit the interface with the

atmosphere.

It's not correct to say therets an absence of water

at the outcrop. Therets an absence of measurable water,

and the springs are in joints for a reason, because

joints are conduits.

Q. You didntt have that same absence of measurable

water for drill holes, did you?

A. There was neasurable water, of course those

units are saturated, y€s. The water is moving verlr

slowly.

Q. Iilhen they come out here ttrey are not

saturated. I{trere is ttris water going?

A. ftts going out at the outcrop.

Q. Down at these springs -- Ls it equally possible

it, s exiting from ttre spring?

A. Not from ttre aquifers below ttre nine. I dontt

think thatts ttre case. Itts exiting at ttre outcrop. If

it were all going to springs, you wouldnrt see

effervescent outcrops on the south of ttre mountain. You

wouldnrt see dampness.

Q. Let's walk through this again. you have joints

and fractures throughout this area. Are you willing to

concede that?

2 5 7
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A- r dontt know to what extent r have seen

fractures in the ceiring. The rock is fractured.

don't know how much water has conmunicated.

Q- And this water moves through joints and,

fractures in this particular area?

A .  Yes .

Q- so isn't it arso egualry possibre, rather than*.

slowly seeping out in quantities we canrt realry see,

th.! this water is in fact moving along ttrrough here,

down joints and fractures ttrrough three layers, and,

exiting once it hits ttre Mancos shale which is a far

more prastic substance than these other more brittle

shales and sandstones?

llR- I'lrrcHELr.: r want to object. That question has

been asked to hin twice now, and each time he has

answered it and he said because of the competence of ttre

shale, between those, he believes it is highry

unlikery. rf he,s asked this unti l  eight or 9:oo

tonight, r think he's a tough €Iuyr and r think herlr

hang in there. But r donrt see nhy we should have to

live through it with him.

lm,. FIURRAY: f agree.

llR' APPE;: r think the question r asked, is

different- r've got hin to adnit there are joints and

fractures. Mr. Mitcherr doesn't rike the fact

I

o

I

i
I
I
i

l
I
i

I
I

j
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l{R. MITCHELL: He adnitted that three guestions d9o,

and he said, but I donrt know if they are conmunicating

joints and fractures through here because of the

competence in the water pressure.

!m,. LAURISKI: Ur. Garr, ansrrer the question one

more time, and wetll see where that takes us.

THE WITNESS: I need the question asked again. ItD

not sure what it is.

.MR. APPEL:

before.

I dontt think you've heard this one

MR. LAIIRISKI: Ask ttre question.

BY UR. APPEL:

Q. Therets a distinction between the letts caII

it the plastic nature of tlre Mancos shale and the shales

within the Star point. Irm asking you

A. I dontt know that there is.

Q. You dontt know there isnrt.

A. I didntt say there was.

Q. But ttre one thing we do know is that wherever

water comes through here, exits at Birch and Big Bear

when it hits the lrlancos shale, correct?

A- r don't think thatts rearry a thoroughry honest,

statenent.

Q .  WeI I

A. It 's my opinion, sir, that the water in Spring
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canyon, below the mine, exits at the face on the south

end of the mountain, and that the water in the storrs

exits at the face of the south end of the mountain, and

the water in the Panther exits there a1so. And that the

water in Big Bear spring and Birch spring exits through

joints when it hits the Mancos

Q- Because of the nature of the Mancos, thatrs

rea1ly ttre floor?

.4. Because itrs incredibly ttrick.

Q. So any water that does come

A. Thatts ttre froor for Birch and Big Bear, yes.

Q. okayo

A- rt's not necessariry the floor, and r maintain

it isntt for the aquifers berow the mine.

Q. How thick is the Mancos shale?

A- Hundreds of feet, six or zoo in this area.

Q. Nearly a thousand. okay. All right.

tet's thatts your opinion. r also wonder, would

you mine comparing ttre volune you have seen exiting ttre

cliffs in the area?

A. f told you itrs not measurable.

Q. Does that mean itrs not very much?

A. It is very l i tt le.

Q. Very

A. Because that water was Doves very slowly.
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Q. And using the same measuring stick, would it be

correct to say that the water exiting eirch Springs and

Big Bear Spring is very great?

A. There's a lot more water exit ing there. Itts

concentrated into joints. Itrs a pipe, conduit

collecting water, maybe for niles and miles up gradient

flowing into the joints, goi,ng out through the face of

the nountain.

.Q. Back to this drawing. This particular is

this hard for you to see at this point? How far is ttre

Iined area, this nay to the north, fron this particular

hole? How many feet of the mine is there?

A. Youtd have to ask Charles that, ItD not -- I

can' t  reca1l.  
'

Q. Wou1d you be surprised if I told you itts over

2OOO feet?

A. I think I'd be surprised if you told ne it was

2OOO feet .  ,

Q. Would you be surprised if the permit area was

2OOO feet beyond this drill hole?

A .  No .

Q. If you have a drit l  hole 2OOO feet this wdY,

whi-ch on this scale would be quite a ways out, would you

tell me where it would be?

A. On this scale, this is 4OO feet and one inch,
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it would be here.

Q. Fron this drill hole?

A. Ygs.

Q' okay' As you back your potentiouetric surfaces

this wdY, vhen do you hit water out here if you drill a

hole at ttre end of your uines?

A- r know rrerve got water in ttre norttr end, nortS

mine, r believe Ltrs calred. There is water coming out

of tfre f1oor. Stands to reason.

e. And tiatrs water -_

A. Out of a well, out of a boring.

Q. fn the floor?

A. ygs.

Q- And agrain, r have to ask the guestion, are we
talking about in ttre Blind Canyon?

l[R- LAIrRrsKr: And again, r have to ask the

questionr are rre talking about ttre Brind canyon seam or
in the potential for ttre Tank Sean?

tlR- urTcHEr,L: t{erre not anlmhere near trre Tank

Searq.

I'IR- rauRrsKr: Thatrs why rrm more concerned.

liR- IrAl{sEN: we're 200 feet below the Tank seam.

l[R- r,AuRrsKr: we have sat here for, in essence, 
,

aruost three hours, and r have yet to see how we've tied
ttre Tank seam the rnining inpact and the Tank sean to
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the aguifers below the Blind canyon seam. It seems like

everyttring we're driving at is dearing with the Brind

canyon seam under ttre current nining permit.

![R- APpEL: r'm a question away from that.

uR- ratfRrsKr: please get us to that question.

okay?

lfR- APPEL: r know yourve hated ttre direction rrva

approached ttris frou all day, ttr. CtraLman, but ttris ls

unfor:tunately easier for De.

Q. 200 feet above is here?

A. Ttris is gOO feet vertLcal.

Q. I  see.

A' 2oo feet is up here so we project that out.

Q- lftren does your potentLouetric surface htt?

A' r'm just going to take a wird stab and put tt

about here.

Q- l{tratrs yo'r uargin for e*or here?

is an unfaLr question for a geologrl,st.

A- These are neasured to a hrurdredti of

rtm sure charresr s'nreys are ttrat good arso.

Q' But water witt nLgrate through ttrese particular

sections?

f know ttrls

a foot.

A .

Q .

A .

I'm not sure I understand what you mean.

Because of

This particular section?
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Q- Between spring canyon Tongue and the Brackhawk

Fotmation, up through the l{ancos to spring canyon

Tongrue. rn this generar stratigraphy in this area,

water wilr nigrate because of the fractures up and

down?

UR. I{ITCHELL: If there are

TIIE WITNESS: If there are

under pressure vith ttre clrange

one.shale.  yes.

BY IM,. APPEL:

fractures.

fractures and this Ls

wittr ttre Mancos nrunber

Q. Okay. Thank you.

A. Iilhatts urat got to do wittr ttre Tarrk seam?

Q. I ask the questions.

A. I Eiee.

l[R. l{rrcHnr.r.: you havb any more questions?

![R. IJIIIRISKI: l[r. Appel?

l{R. AppEL: Irve concluded.

l,IR. IIN{SEN: r have so'e very brief redLrect. r Day

get some asked and answered obJections, but r think

therets a coupre of points that were confused during

cross-exanination ttrat should be made clear"

l,[R. r,AItRrsKr: I{elr, rrm going to ask that counsel

direct the questions to the inpact of rnining in ttre Tarrk

seam, how tlrat's going to iupact the water supply in ttre

mine, the Tank Searn.
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I{R. TIANSEN:

to that.

I believe the question directly relates

![R. I,ATIRISKI : OKay .

BY MR. TIANSEN:

Q. We have heard a lot of testimony about what may

be gging back up here in the Gentry area, in the North

Horn fotruation, and basicarly what we know is qre dontt

know very much about whatts going on up here. But what

can .you teII me about what we do know about the water

tabre, the aquifer here at the Tarrk seam wj.thin the

permit area?

A. Wittrin ttre pernit area, itrs well bel.ow ttre

Tank seam, and in fact, nuch of the .area is below the

Blind Canyon Seam.

Q. The ottrer question that I ttrought was unclear,

I thought was confusing during cross-examLnation , I

think can be addressed on this diagram. As I recall,

this rtas a depiction of ttre location of Birch Canyon and

Big Bear Springs. There is a major fault between ttrose

two springs, if you wourd show us approximatery where

that is?

A. This isnrt to scale at aII, and IrI l  probably

put the spring somewhere out here. But itts 8oo feet

east and itrs Btind Canyon fault.

Q- Now
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' A- 8oo feet. Mine workings are somewhere over

this rearry ought to be out here arso. something like

that.

Q .

A .

Q .

A .

Q .

fault?

Does Co-op mine nine on this

No.

Birch Canyon side?

No.

No nining that takes prace on that side of the

A. No, except ZZO feet here.

Q' rf you are if water intercepts on the mine

side of this najor faurt, intercepts ttre faurt, where

does the faurt direct ttrat water towards?

A- The groundwater, ttre direction of movement of
groundwater in ttrese three separate aq'ifers is south,

or southeast, a rittre different in each one. The faurt

here could act either as a conduit to frow, or as a

barrier to frow, either way. rf water for some reason

decided to come from under ttre mine, hit this fault,

itrs either going to be stopped by a cray gouge filring

the faurt itself, be stopped, or it virr be conducted,

through open voids- rf itrs conducted through open

voids itts going to come out here and make a spring.

There's no such spring here at Brind canyon, to the

Blind Canyon fault. lo

I
o
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over here, 800 feet away, w€rre asking the waters to

somehow come from the mine, cross that fault somehonr,

and go Bo0 feet to affect Birch. rtrs just not very

rikery- There are so many other things that wourd

happen to it before it did that. rt 's rearly not even a

quest ion.

There's no spring here. we canrt get across goo

feet rike that- This water moves so srowry, that

anything in the mine, in the north nain section they did

up there, assuming it was going to traver horizontarry

and not hit faurts, granted, not hit faurts er

fractures, itrs going to take 200 some odd years to get

to girch spring- operating 10 or Lz yearsr w€ donrt see

the fracture systen ttrat this water could be enterirg.

I t  just  isnrt  there.

l[R. HANSEN: No furttrer questions.

lm,. LAURfSKf : Ur. llitchell?

l[R. }IITCHELL: No questions.

MR- r,AURrsKr: Thank you, llr. Garr. with that,

wetre going to go off the record now, and wer1l continue

at 1:oo p-trI. on November the lzth. rt witr be in this

Board room unless you hear differentry. wer ll reconvene

on that date- Thank you arr for your patience with lls.

Again, we'd. just rike to say we are interested in

knowing the facts, and thatrs what werre here to do, and
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i=y to give a decision that's within the purview of the

law. so with that, this hearing is closed for today.

(The hearing was adjourned to November L7 , 1994. )
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BEFoRE THE BOARD OF OIL, GAS AND ITIINING

DEPARII{ENT OF NATURAL RESOTIRCES

IN A}ID TOR THE STATE OF TITAtrI

IN TIIE I{ASTER OT THE REQUBST }FoR AcElfcr Acrron AlrD AppEAt oF tDrvrsrox DETERUTNATToN To AppRovE tSIG}ITFIC.aNT RE\IISIOII TO PERUTT TO ierrow't{rxrxc oF TttrK sENr By co_ori
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DOCKET NO. 94-027
cAusE No. AcT/OL5|O25

VOLIJI.TE II

TlIt'RsDAY, NovEltBER L7 r. 1994, cot{uENcING AT TIIE HottR oF

1: OO P.U., A HEIRT}IG WAS HEID IN THE AEovE IITATTER. BEFoRE

THE BOARD OF Oft' GAS, Al{D UINING, 355 WEST NORTII TEI,IPITE,

3 TRrAD CENTER' surrE-s2o, SALT rAI(E crrr, IrfArI

84 1go-1203 .

TNTERT'TOTINTATN COIIRT REPORTERS
5980 South Fashion Blvd.

l,lurray, Utah 84loz
801  263 -1396FILE NO. 111794

REPORTED BY:
LTNDA J. SMT'RTIII{ATTE.
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KENT STRINGIIAI,I
iTI'DY LEITER
THOI{AS FN)DIES
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,rAl{rcE L- BROI{N, secretary of the Board
JAI.IEAII BIIRNS, Legal Secrelary
TtIoMAs A. HrrcrIFr.L, Assistanl Attorney General
JA}{ES w- CARTER, Director, Division oi oir,

R.NALD r. FrRrn, i::":?:#tili13".", of oir and Gas,
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rPlfErJ P- BRAxroN, Associate Director of utningl
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RoN DN{rELs, coordinator of Hinerals Research
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Q. Do you recall how much?

A- rt was for the month of october, the totar

discharge l ras,  i f  r  recalr ,  i t  was around 14o garrons a

minute that nas discharged into Bear creek.

Q- And is water stirr being used inside the mine

for mining purposes?

A.  yes ,  i t  i s .

Q- And do you know how much say, during the month

of october, so ue would be up to date, how much water is

being used inside the mine?

A- r don't have any figures readiry available on

the monthly usagle.

Q. Any water being impounded or stored within the

nine?

A. yes, there is.

Q. And how much water is that?

A. I wouldnrt it would be too large to

quantify, rtm not sure how nuch. on the usage, r do

know that the average usage in mLnes runs between 10 to

20 gallons a minute.

Q. Okay. Nottring further .

}{R . LAURf SKI : Thanl< you . Mr . Mitche I l ?

Irm,. IIITCHET.I: Nothing.

l[R. LAI]RISKI: Anything further?

MFt. HANSEN: No, nothing further .
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MR - r,auRrsKr : Thank you. Thank you, MF. Reynords.

MR- HANSEN: co-op carrs Richard white.

MR. r,ALIRrsKr: Does the Board have any guestions of

Mr. Reynolds? Thank you.

lfiR- FADDTES: r have one. The bore hore you

mentioned, is it l ined?

A- I{e're currentry in the process of l ining it.

Q. With what t)rye of liner?

A- wetre using corrugated metal pipe to rine it.

l{R. FADDTES: Thank you. Thatrs all r have.

l{R. r,AURrsKr: Any other guestions? Thank you Mr.

Reynolds.

RICTIARD T{HITE

was duly sworn, Iras examined and

testif ied as follows:

BY IM,. HNISEN:

Q - wourd you prease state your fulr name for ttre

record?

A .

Q .

A .

Q .

A .

Q .

Richard Bruce White.

And tell us how you are enployed, please?

ilm the president of Earth Fax Engineering.

And are you a licensed engineer?

I am.

Can you tell us a little bit about your
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educational background?

A. Sure. I received a bachelorts degree from Utah

State University in 1976 in Water Shed $cience, and then

received a masters degree in civil and environmental

engineering from utah state university in Lg77. since

that tine r have been a consulling hydrologist beglnning

with the fim of Vaughn, Hanson Associates and ttren with

Fqrd, Bacon and Davis, and for the past Lz years have

been with Earth Fax Engineering.

My practl,ce has been predoninately associated wlttr

ttre characterLzatL.on of hydrologic regines. lluch of my

work is focused on performance of hydrorogrc

investigatLons wLth coal ninLng operatlons Ln ttre Carbon

and hery County areas.

Q. Itn showing you our Co-op Minets Extriblts C and

D- can you terl us what Lnvorvement you had, lf any, ln

the preparation of ttrose 
'extrlbLts?

A. I was involved Ln ttre revLew of ttrese

documents. As a pr!.ncipal at Earth Fax, one of ily --

one of the projects that r had overall responsibility

for tras the co-op Hlning conpany project. so r rras

invorved in technical assistance sLnce the work nas

being perfor^med to prepare these reports, and then was

invorved in the review of the reports and inhouse

discussions as the reports were being reviewed,.
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Q' Are you faniliar with the information contained

in those reports?

A.  yes ,  I  am.

Q - Last tine rre heard Mr. Garr state that there

was one inaccuracy that as the reports nere originarry

prepar€d, there was inforaation indicating production of

5ooga l Ionsperminu teo fwate r in then ine ,and tha t

had not been updated. with that exception, are you

aware of any inaccuracies in the past contained in ttrose

two e:&ibits?

A' To ttre best of my knowledge ttrey are, wittr ttrat

exception, they are comect.

Q- Have you been invorved ln the per-uit

apprication for co-op mine to have a signifLcant

revision to nining Ln the Tank Seau?

A- Yes- To ttre sane erctent as r was Lnvolved Ln

ttre preparation of these reports. As r Lndicated, one

of my responsibirities has been to provide general

oversight to this project, and, in that capacity r also

assisted in the in the review, and in the discussions

rerated to ttre revision for the Tank seau mining.

Q' And what-inpact will nining the Tank Seam have

on Birch Spring and Big Bear Spring?

A- rtts my opinion that nining in this Tank seam

wilr have no significant inpact on the, either the
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quality or guantity of water

Spring.

Q. And why is that?

in Birch Spring or Big Bear

A. I base that

presented. The drill

Blind Canyon Sean up

the zone between the

including the top of

dry.

opinion on the data that had been

holes that were installed from the

into the Tank Seam, indicated that

Blind Canyon Seam up through and

the Tank Sean $rere essentially

of ttre holes that were drirred, nost of tlre hores

yielded only a loth of a gallon a ninute water or less.

one of ttre hores yLelded harf gallon a mJ.nute of water.

supportLng ttrat is also the resurts of the recent

drtlling of ttre shaft between the two levels, ttrat

charles Just spoke about. And the fact ttrat also in

that eight foot diameter bore hore, that inter:rrening

zone was also dry.

So the data indicates to ne ttrat the Tanlc Sean Ls

basicalry dry, and as a resurt there wilt be no

appreciabre water encountered in the Tank seau.

Therefore, itrs ny opinion that there wirr not be any

apprecLable effect of nining in the Tank seam on the

quantity or quality of water in the Big Bear spring or

Birch Spring.

Q' l{hat do you know about the relationship between
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the rocation of the Tank seam and the rocation of the

regionar aguifer or water tabres in tlre perrit area?

A. The Tank Seam exists at an elevation about zoo

to 25o feet higher than the Blind canyon seam. The

drilt hores that have been instarled from the Brind

canyon seam downward into the aguifer systens berow,

have indicated that ttrroughout most of the area that has

arready been mined, the water tabre is berow the base of

the .Blind Canyon Seam through ttre nortlrern portion of

that area ttrat has been nined. There is a pressure

surface in one of tlrose nenbers ttrat comes up above into

ttre BtLnd Canyon Seam at the northern uost extent of the

current nining. Thatrs a pressure senrice and not a

water tabre- so the onry rray the water could actrrarry

get there is lf that confining rayer ttrat was holding

that water under pressure was to be was to be

encountered. But as a nininun, that puts ttre water

Level, in ttre a(luirer systems in the area, Ert least a

coupre of hundred feet berow the Tank seam.

Q - I{hat about the water that co-op nining

encountered as werre nlning the Brind canyon seam, in

particular ttre water that has arready. been testif ied

came out fron the roof?

A- rtts my opinion that that water,is the result

of encountering perched aguifers that are present within

, r l

I
I
I
I
I
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I
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the Brack Hawk F'orration. rt's not uncommon in the

carbon and Ehery county areas in the nining operations

for perched aquifer systems to be encountered.

Generally the inflow to the uine thatrs been encountered

at the Bear canyon mine is inconsistent with the perched

water systerns where the water is coming in through the

roof, and where that water the rate of inflow tends

to srow down as the nining progresses. As you advanqe

in the nunber of cross cuts, you tend to encounter water

near the face of the active nining operation, and

inflows behind you tend to decrease. And ttratts fairly

consistent wittr what you wourd encounter in a perched

aquifer systet.

so it's ny opinion that tlrose are perched and are

not part of that same systeu that is contrLbutLng water

to the Big Bear Spring and to Birch SprLng.

Q. Do you have any opinion as to ttre llkelihood of

contaminants being introduced Ln to the aquLfer?

A. yes,  I  do.

Q. What would that be?

A- rt's my opinion ttrat uining in the Tanlc seam

wourd not be introducing any significant quantities of

contamination into the hydrorogic systen. The nining

operations that have been conducted, r feer from my

review, have been conducted in a manner that has
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mininized the potentiar for irnpact to the rocar ground

water systern. And itrs ny understanding that the same

urining operations wourd be utirized in the Tank seam,

and so r have not seen anything that wourd indicate to

me that there's any measurable potential for an impact

to water quality occurring from the nining operations in

the Tank Seam.

Q- llr. llontgonery spoke of the possibility of

contaninants being released, but he didnrt say or

identify what kind of contaminants night be released.

Do you have any opinion as to what kind of contaninants

t{r- }lontgomery would have had in nindr oE what kind of

contaminants nLght possr-bry be rereased in to the water

through the nining activity?

A- There are you have a potentiar for the

introduction of olr and E rease that may result fron

spillage, if you were to have some kind of a spillage in

the nining operation. The rock dust ttratts utiliped to

contror the erqrloslve atnosphere Ln the mine can

dissolve and add aaaitionar sarts to the water. The

primary factor that f think elininates the potential for

nining in the Tank seaq to impact the quarity of water

fron Big Bear spring and from Birch spring, is the fact

that there is no appreciable water ttrat exists between

the Tank seamr ro appreciabre groundwater between the
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Tank seam and the elind canyon sean. so therers no

dri.ving force there. Even if there was some sort of an

event that would otherwise cause contamination to oc:c:ur,

there's no water there to drive it down. And past

mining operations have indicated that therers no

significant inpact to the water.thatrs being discharged

fron the Btind canyon seam from the mlnlng operations.

And so r wourd, from that, conclude that ttrere would

also be no inpact to water that as a resurt of nLnlng

in the Tank Seam. .

Q- Aside from the fact ttrat there is no water in

the area of the Tank seam for tt to be affect€d, because

if it is renoved from the aquifer or avaiLable to

contaminants, do we have any ottrer infomation to

indicate whether or not Big Bear Spring Ls

hydrorogricatry isorated from the aqur.fer?

A.  ygs .

Q. or frou the permLt area, execution De.

A- Yes- The Tritlrrn data ttrat were dLscrrssed

earlier in the previous testinony, indicate that the age

of water from Big Bear sprLng Ls signLfLcantly younlrer

than the age of the water encountered Ln the mining

operations.

Q. Tell us about the Tritiurn dating, what it ls

and how it works?
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A. Tritiun is an isotope that an isotope of

hydrogen that hras increased in concentration in the

atmosphere from the earry 195ors untir the early 196ors

as a resurt of open air atomic bourb testing. once that

testing stopped, there was no more artificiat

introduction of Tritirrm into the environment. Any time

that you run into concentrations of groundwater where

Tritiun concentrations are erevated, thatrs an

indication ttrat the water is of a retativery young age

compared to waters ttrat have a much lower Tritiun

concentration..

The water fron Btg Bear spring, TritLum

concentrations ttrere. are approxlnately 10 times greater

ttran ttre rtitLun concentratLons ln water ttratrs

encountered in the rnl,nlng operation. And so that wourd

indicate to De ttrat ttre Big Bear sprLng has a source

that is different than the source of water for t-tre

nining operation, and ttrat the two were not

hydrologrically connected.

Q. Is that conclusion also consistent with what we.

know of the presence of ttre Mancos Tongues and the water

tables separating between the Dlancos Tongtres and

underlying regional aquLfer?

A' Yes. The water }evers in the three separate

tongues of the Star Point Sandstone which underlie the

I
t

2 8 8
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Brind canyon sean, the aquifers that were encountered

during the drilring of the hores from the Brind canyon

seam downward, as r indicated earrier, that waterr &s

you go to the north, that water is under pressure, and

rises above the confining layers.

The tongrues of the llancos Shale which interfinger

with the star point sandstone in that area, seri\re as

confining rayers, and so that waterr ds you go north

vard., is under confined conditLons, rises in a werr

above the top of that Sandstone Tongue.

And any tine that you have water ttratrs under

pressure such as that, thatrs norralry an indicatLon

that the source of recharge Ls not lunediately at that

point, but ttre prinary aource of recharge is sonewhere

up gradient to th"l point where the water can get l.nto,

into that unit. Arld ttren as tt flows down gradLent, and

gets into an area thatrs -- where that confinlng rayer

is over lying it, Ltrs at ttrat polnt ttrat tt becomes

confined. And so that wourd be at some point up

gradient or north in this case, would be the prinarlr

area of recharge for Big Bear sprLng, and BLrch spring

and the other springs around ttrere thqt are receivlng

their water out of these tongues of the star point

sandstone, rather than that recharge comingr fron the

innediate area of the mine.
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' Q - Do hre have any other infornation to show

whether or not Birch spring is hydrologicalry isorated

from the pernit area?

A. Yes. fn water quality sanples that were

collected from Birch spring, the Tritium data indicated

Birch spring was arso rerativery ord water. But the

chemicar data obtained from Birch spring conpared with :

the water fron the rnining operation, indicated that

there rras a significantry higher concentration of

sulfate from Birch spring, and that the waters that were

discharging fron Birch spring nere chemically dissimilar

to the water that was contal.ned in ttre DLne.

rf ttre mine was to be up gradient from Bl,rch sprLng,

and if ttle water flowLng through the mLne was to

eventually find its way to Brrch spririge you would

expect that ttre chenLcal signature of thdse waters would

be fairry simirar- And yet, the erevated concentration

of sulfate in Birch sprlng indicates ttrat tlrose waters

are not chenically siuilar. And that ttrey therefore

have different sources.

Q- Are there any other elements of ttre chenicar

analysis that would further support that conclusion?

A- ?hose are what come to ny mind irnmediatery.

Q- rf ne courd take a minute. rrd like to briefry

refer everyone to Exhibit D.

I
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MR. CHRISTENSEN: Which Exhibit?

lm,. HANSEN: D. Maybe r just need crarif ication on

this point. Turn first to page Z-3g.

Q. Can you tell us what that page describes?

A. Yes. Those are a sumnary of results of

analyticar data from saupres corrected from Birch

Spring, i ' t  appears,  in 19gT, lggg, and 1991.

Q- And then if you courd terr us what we see on

page.s 2-31 and Z-32.

A- 2-31 and 32 is a summar:r of data obtal,ned from

the inmine nonitoring welrs, chemicar data.

Q. And are there also, in addition to the

surfat€s, do ttrese three tables show ottrer chemicar

dlfferences between ttre water Ln Blrch sprlng and, the

water thatts encountered in the nine?

uR. sl.lrr'Il: r object. rrm unclear on what werre

doing. we're looking gtrickry at tabres, and then rrn

confused. r guess ny objection is r donrt know what

theytre cloing, so r canrt even nake a sensl-ble

objection, because hets catling for conclusLons after we

look at a table for five seconds.

l{R- APPEL: r'lr object and join in that on laclc of

foundation. lfe donrt know where these inmine samples

were takenr w€ dontt know what lab did lt, we donrt know

anything about chain of custody for these sampres. And

29L
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that basis to draw

us .

a conclusion would be very unfair

l{R. HANSEN: werr, Mr. t{hite arready testified

without objection that the information contained in here

in this extribit is accurate. rf on cross-examination

they wourd rike to question the accuracy, thatrs fine.

l{R. r,AItRrsKr: yes, and also note that both of you,

agrreed to allow these extribits, this extribit to cone in

without objection. so, r think to provide an

opportunity to cross examine Dlr. t{trite on those tab}es

wourd be more appropriate and r r rr overrnrre the

obJections.

BY IfR. IIAI{SEN:.

Q- For exampre, rrd rike to call your attentl-on to

a coupre of entries. on page z-32, therers an entry on

the inmine water referring to TDs, that l-s totat

dissolved solids?

A. yes

Q- And z-39 therers a sLmi,lar entry for TDs for

the Birch Spring?

A. yes.

Q- And it wourd appear ttrat the water frou Birch

spring is significantly Dore sarient than the water

encountered in the irunine monitorin$ verls.

l[R- cIIRrsrENsEN: wtrat are we looking dt,
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bicarbonate or

THE I{rTNESS: I{hat he's ref erring to on page z-32 ,

the top line, top analyte there is listed as TDs, and

comparing that over on page 2-39 with the third rine

down, that says TDS.

l[R. CIIRISTENSEN: Okay.

THE tfrrNEss: And conparing those two sets. Totar

dissolved solids, neasuring the general salt content of

the water.

UR. CTTRISTENSEN:

BT I[R. HAIISEN:

Thank you.

Q. And would we be able to make sLmLlar

conparisons of otlrer elements fron the two sources?

A- Yes-' Ife nay be able to, but r would need to

sit down and take aome tLne with the tables to make some

comparisons, but ttrat nay werr be possLble.

Q- r dontt want to tarce up everyoners tl,ne wlth

perfoming ttrat lclnd of anarysl,s. The Lnfomation

exists as tt is Ln ttre tables.

I{r. Garr, and I belLeve lr{r. Reynolds, nentLoned the

existence of a fault on the west side of the perrit area

east of Brind canyon. can we draw any concrusions from

the existence of ttrat fault?

A- Are you referring to the Blind canyon faurt?

Q. Yes.
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'  A. Yes. Thatts a fault that exists basicalfy

along the as r recarrr on the western, just west of

the permit area, but eagt of Birch spring. so the faurt

runs between the mining operation and Birch spring.

Q- How far away is the fault from Birch spring?

A. As r recarl, off the top of my head, itrs about

8oo feet from Birch spring to the faurt.

Q. Now, if that fault was open and allowed water

to f.low through, would the water entering ttrat faurt

flow into Birch Spring?

A- No- rn either case, whettrer tJre fault is

serving as a cond,uLt is open and Ls a pLperLne basLcalry

for waterr or if the faurt is serrrLng as a barrier to

ttre frow of water, in eittrer case, that fault would,

serve as a barrier for the flow of water from ttre ninLng

operations over toward Birch spring. rf it was senring

as a conduit, then any water ttrat was frowLng to Birch

Spring from the nining operation would be encountered by

the fault and wourd be conveyed along the fault. rf it

was serrring as a barrier, then water flowing towards

that fault wourd hit that barrier and would, not be abre

to flow through, and it wourd be turned and flow again

do.wn to the south along that fault.

Q. Ur. Montgomery relied considerably on

information in some u.s. Georogic sunrey reports. r

I
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note that Exhibit c and D contain a considerable amount

of cited information. [{hy didnrt your Earth Fax rery on

those same reports?

lfiR. sl{rrH : r obj ect, we r re having comments about

the evidence by counser, and r object to that. He can

ask guestions, but shouldn't comment about what evidence

is contained in these various reports. so r object to

the form of the guestion.

llR. HN{SEN: r did not comment on the evidenc€, r

just recalled a fact.

t{R. raIIRrsKr: Just rephrase the question, }lr.

Hansen.

BY UR. TIAI{SEN:

Q - I{hy did Barttr Fax rery so heaviry on site

specific information and to a resser extent on the lt.s.

Geologic survey reports?

A. I{e felt that the U.s. Geological sur\rey reports

were a good lndlcator of general conditions in the area,

but fert rike it was of nost value if we courd obtain

site specific data. sLte speciflc data would be uuch

more indicative of what would be happening at the Bear

canyon nining operations. Thereforer ds ere discrrssed

the data we felt would be necessara/ in order to better

characterize hydrorogic conditions at the Bear canyon

nining operations, co-op Mining company agreed that tt
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wourd be varuabre to colrect the site specific data so

$te courd know what nas happening on-site as opposed to

merely drawing our conclusions from the regional reports

that had been prepared.

Q- would mining the Tank seam result in searing

off any faults and fractures in the existing area

creating an inpermeable barrier for any additional waters

flowing down?

.4. I donrt believe it would.

Q. I{hy not?

A- Arry nining activity that occurs the only

area where you've got any significant traffic occurrlng,

is directly in ttre nan ways. That nining operation Ls

conducted on -- norualry therers coal left on the

froor- You have a much better floor to the mine if you

have codrron the floorr so therers coar left there.

That coar is generarry somewhat friabre, and mere

driving of vehicles across that floor in ny opinLon does

not create an impermeable barrier, vertical barrier at

the floor. 
'

ltost of the area actuarly Ls left in pillars. Then

in retreat nining those pirlars are purred, and therers

essentiarly no traffic in the area where those pirrars

are' During the innediate time that the pilrars are

being pulled therers no repeated traffic over that area,
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and so there's realry no potential there during the

pulring of those pirrars for any compaction to occur.

There's Do, in the f100r of the mine, therers no

significant amount of cray that you wourd be compacting

into a fractures that would create any impermeable

barriers. so r donrt believe mining in this Tank seam

would create any imperneable barriers to water.

uR. HN{SEI-I: r berleve r have no further questions

at this tine.

l[R. LAURISKI:

what is ttre floor

TIIB WITNESS:

logs to nake sure,

the Tank Seans are

Fotmation.

I[R. I,ATIRISKI:

you have anlttrlng?

Quickly whLle we're on the subJect,

Iittrology of ttre Tank Seam?

I would have to look through the drill

but as I recal1, whatrs right below

sandstone members of the Black llawk

Thank you. l[r. SmLth? Ur. tilitchel],

I{R. UITCTIET,L: Nottring.

BY I[R. S}IITII:

Q' Yes- r have a coupre questions about rrd

like to refer your attention, l{r. I{trite, back to Exhibit

D and to page z-39. Thatrs, r gruess, some anarytical

testing of ttre Birch spring, and you testLfied about the

total dissorved sorids and r think you conpared, if r

recarr, Birch spring totar dissolved solids to some

297

561



1

2

3

4

5

6

7

I

9

10

1 1

t2

13

14

15

16

L7

18

19

20

2L

22

23

24

25

wbtt" or water that nas taken fron the mine; is that

correct?

A.  Yes,  that ts 'what  werre  do ing.

Q. It seems to me that the water quality,

according to your tests, has changed quite a bit in

Birch Spring over the three tests that were done there

going from 4oo to 80o and back to 4ooi is that correct?' '-

A- other than the fact these are not our tests;

these are data that were provided to usr as r recalr,

from the water companies. But yes, ttre data do indicate

there has been a fairry ttrere has been a change in

the quallty of that water on tlrose three events.

Q. I would assume water quality to change,

mountaLn mine water as well at dlfferent tLmes could be

different water quality?

A. There are always naturally occurrlng changes Ln

the quality of the water, yes.

Q- You have no reason to berLeve ttris. data is

incorrecti you l-ncrude it in your report, rLght?

A. Thatt s correct.

Q - Going to page 2-32 which is ttre chart on the

nine quality water, do you know when those tests were

takenr oD what date? compare apples to apples here, if

you can compare dates.

A- These wells were sanpred in May of Lggz.

o
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Q. So that's at least a year different from any

the dates of the Birch Spring tests?

A. Thatts correct.

of

Q .

A .

Do you think thatrs a fair comparison?

Sure.

Q. Even- though it could double or half or

whatev€rr as it did in Birch Spring?

A. I think any tine the more data you have the

better, but I think this is a reasonable comparison for

tJte general condLtLons ttrat you wourd erqlect to

encounter in Birch Spring versus the water encountered

in the sandstone uembers ttrat underlLe the Blind Canyon

Seam.

Q. And because -- as I recall, wasntt the ltJ.tlun

testing that you used to differentiate Birch SprLng from

the nine water, it was a chemicar anarysis, Lsntt that

correct, the pLper and Stiff?

A. Yes, thatrs correct.

Q. You couldntt differentiate tiose, correct?

A- That's right, but the Tritiun data Lndlcated Ln

botlr cases that the water encountered in the nine and

the water encountered in the Birch spring were

relatively old.

Q. But seems lilce the chernical composition can

change quite dramatically, r would say a doubre changre,
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and then doubring from 4L2 to g1o. Thatrs

dramatic change in chemicar composition in

yes or no?

a very

Birch Spring,

A. yes, thatrs correct.

Q- okay. That doesnrt carr any guestions into

your nind about whether youtre differentiating the water

on a chemical basis is vatl.d or not?

A- As r recarr, rrrr have to rook back through to

verify, but as r recalrr w€ -- Ln fact, if you want to

give me a minute, ret ne look through and see what we

used in that che$ical comparison.

These were average analltLcal data that we used in

ttre preparation of the piper diagrams and stiff

diagrams.

Q. Average of what?

A- rn the case of Birch springr w€ used data from

eight samples, averaged the data togettrer in order to

get the points.

Q - lQat lrere the dates of the elght sanples?

A- r'll have to look back through the original

data.

Q. So you donrt know?

A. Not sitting heree Do o T

Q. I{erre here today having

to know what you know today, not

do not.

the hearing and we have

what you may have known

3 0 0
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or would know at some other

what the dates of the Birch

were used to differentiate

the

time. So you don't know

Spring samples were that

the Birch Spring water from

A- rt wourd appear here, it says results of the

sanpring in 1991. so these were data obtained in 1991,

and eight sanples from Birch Springs that we used in the

preparation of that piper diagram.

Q- wtren uas the uine water sample, same ti_ne?

A. r believe r just indicated it was Dtay of 1992.

oh' wait. Youtre talking about the mine water that

which nine water?

Q- The ml,ne water that was used for, you know, for

your cheml.cal, pLper and sttf f diagrams you have uEed as

a basis to siy these are different waters.

A- Those were also corrected in 1991, for the

generation of the piper dLagram and stiff diagrams. we

used data fron ttre same tine frame.

l[R. r,AttRrsKr: This was for the purpose of t.he

Tritirrm levels?

THE wrrl{ESS: No. brcuse the confusion here. Ifhat

wetre comparing now are the piper diagrams and stiff

diagrams that appear on page z-zz through z-29 .of

Exhibit D- Theytre a representation of chemicar data,

and r was being questioned as to whether or not werre

3 0 1
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rooking at simirar tine frames for the

that went into those f ig,ures. And y€s,

were arr data colrected in 1gg1. That

chemical data

they were, they

again is separate

from the Tritium data.

This is just rooking at chemicar data, arl corlected

withi'n the samg, within the same year. And we utirized

the avairabre data base for each of those points

colrected during that year, so nerre trying to compare

as closely as possible, data from the same time fraue.

so in case there were oddities for whatever reason, due

to this temporar variation, we would hopefurly be able

to remove those oddities by rooking at data from the

same tine frane.

BY UR. sl{ITfl:

Q. Was there any attenpt to

l{ater moves very slowly through rocks; is ttrat correct?

A- rn ttris area, y€s. The flow of grroundwater is

relatively slow.

Q- And sor since the mLne and Bear spring are at

reast a little bit separated apart, did you do anything

to try to get ttre water, same age water?

A- r rearly canrt, wlthln the time frame that we

have- As r recall, from the hydrorogic tests that were

conducted in the innine monitoring werls, the travel

tine from the uine to the Birch spring area was on the
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order of one or z0o years. And so, to try to say that

this is water that would have gone underneath the mine

at the same tiner w€ would have to wait for that time

frame. so alr we courd rearry do in that case was say

that these waters that werre encountering now, are a

function of whatever history they have been through.

And in trying to compare, in this caser w€rre trying to

see if there was anything that indicated that waters may

be of a sinirar source or a dLfferent source.

Q. I{hat was the chemLcal dif ference between the

Birch Spring water and the mine water?

A- As r recarl, the pri"uary difference was that .,
the Birch spring water contained signlfLcantry higher

sulfate concentratLons than tlre rnl.ne water.

Q- But directing your attention to z-3g, in Just

your time frane, the surfates had a ttrree tLne or went

from 1oo to 298 back to Lzo, l-n the three tests?

A. At Birch Spring?

Q. yes.

A. Right.

Q- so, Just because you took some tests Ln tgL of

Birch spring water, it's very difficurt to say thatrs

the way the water certainty isn't that way all the

tine?

A- rt is interesting that the tirne frame we

3 0 3
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utitized was in the

concentrations hrere

concentrations there

than elsewhere.

low end of that range when sulfate

Iower, and those sulfate

at Birch Spring were still higher

Q- But they were not, they were quite a bit higher

than they were in 19g2. when you say the row end,

you're it wourd be Lzg nirltgra's per riter, where a

few years earlier it was only 102?

.A- Again, we had to use data from an overrapping

time frane so we -- so ne could mlnLnLze to the extent

possibre any temporar effects. And data we had were

from 1991, and ttre -- at least the sulfate data fron ttre

one sampre thatrs presented here, is indicative of the

rower end of ttrat range as opposed to the hlgher end.

And again, sulfate concentrations were the things ttrat .
were the hlghest in ttre Bl.rch spring water as opposed to

being sonettring ttrat was slgrntficantry rower,

Q- Now, sLnce that was ttre difference, it seens

like at least one of lEtre samples, and r direct your

attention to z-32 of the surfates in.the mine water, was

tde4ttcar to ttre Blrch spring water, r2g as conpared to

L29?

A. The one

data on in table

those are samples

thing you need to remember, is that ttre

2-6, which l-s on pages 2-31 and 2-32 2

that were collected from the innine
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monitoring werrs which are monitoring the star point

sandstone berow the mine. Those are the things that

feed into the where water from those tongues of the

star Point sandstone feed into Big Bear spring and feed

into Birch Spring.

The nine water that werre comparing in the stiff

diagran is the water that actually is encountered in the

mine- The data from table 2-6, those -- that water is

not encountered, in the nine, itrs merery uonitored by

werrs drilled within the ml,ne, but water bel,ow the

mine. And the water ttrat is compared in ttre stif f

diagrarn is water that has actually flowed into the mine

and- has been sampled.

Q' And do we have the results of tlrose cheml,cal

tests in any of the extribits ttrat we have here today?

A- rtd be gtad to look through here and tet you

kno!,t.

Therets at least some data presented Ln table 2-E,

which is on page zzo of bchtbtt D. r,et me rook on the

other extribit. r believe in b&ibit c there are some

anarytical resurts that are presented on page z-L6,

2-L7, 2-18- rt appears out of these tlro extribits,

that's primariry what we have for the water quarity on

the water flowing in to the ul,ne.

Q. Does that have the sulfates in it?

3 0 5
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A. Yes, there are sulfate data there.

Q- For those of us not as good on the atomic

A. Go across the top.

Q. On the chart, the

A- The 4th column frou the right, it says so4.

Thatts the sulfate. And if yourrr rook down on page

2-16 ' rook down ttre last three rorrs, roof drips, above .

su L, above su 3 and sBc-l, you can see sulfate data

there. siuilar on ttre next page, next couple of pages

have sinilar sulfate data reported.

Q- Now, r have a guestion about these inuine

monitoring wells. l{hat water do they this is back on

L2-32, what aquifer did those werrs go into?

A- Each of those werrs Ls conpreted in a ttrere

are multiple completions. Each of those rror each of

those monitorl-ng welrs is conpreted in a different

member of the Star pol,nt Sandstone.

Q .  I  see .

A. There are ttrree different mernbers of the Star

Point sandstone beneath the uine workings. And agral,n,

for reference, aII of ttrLs discussion Ls below ttre Bllnd

canyon seam that werre talking about now. The star

Point sandstone has ttrree different sand,stone units in

it that are separated by shaley tongues of the Mancoe

f.omation, and so those monitoring wells nere completed

3 0 6
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in one each in those three different tongues.

Q. And help me if you can on this, where is the

area of recharge for the gtar point sandstone aguifer?

A. rt wourd appear to be north of the primariry

north of the nining operations, north of the permit

area.

location as the recharge area

thatts found in the BLack Hawk

Q. Is that the same

for the Black Hawk water

Formatlon?

A- Yes, therets going to be some. yes. r wourd

assune the Brack Hawk is arso recharged up J.n that

area.

Q - And so the water ttrat goes lnto tlre Star Point

fomatLon at some point has to go through ttre Blaclc Hawk

Formation?

A- rn general termsr y€s, becaure ttre Brack Hawk

overlies the Star point.

Q. And if okay.

A- The difficurty in understanding tlrat, Ls ttrat

there is -- therers a zone. At a minLmum therers at

Ieast one zone up norttr of ttre peml.t area ttrat was

referred to ln previous testimony as the shattered zone

where there is a significant amount of fracturing that

has occurred. And so as water up on ttrat plateau melts,

as the snow nelts and you get water that percolates down
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through the subsurface, untir it comes down and

encounters something thatrs going to serve as an aquifer

ln an area that's highry fractured, the resident tine

for that water may be fairry short. so itrs not rike it

has to make its way down through a significant amount of

number of sandstone lenses and shale lenses within the

Brack Hawk Fornation before it reaches the star point

Sandstone.

.otherwise you wourdnrt be getting the apparent

younger aged water frorn the Big Bear springr ds conpared

to water ttrat you encounter hr.gher in the

stratigraphica[y higher in the nining operations. so,

itts likery that a fair auount of recharge occurs back

in ttrat shatter zone, ttrat agar.n berng a few nr.res north

of the pernit area, and ttrat that water percorates down

and probably gets into ttre star point sandstone back up

in ttrat area.

Q' okay- rrd rike you to rook at page 2-6 of

Exhibit c which is the probable Hydrol0gic

consequences- r'd tike to ask you sone questions about

some different points from these exrribits so r

understand.

I'lI read fron the very botton of that page. ft

the lower

o

a

says' nstar point sandstone together with

Black Hawk Fornation, the Brack Hawk/star Point aqtrifer

3 0 8
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is considered by tines

Thatts from one of

correct?

to be a regional aquifer.l |

the USGS studies, isnrt that

A. yes, thatrs correct.

Q. Hr- iines grrouped the Black Hawk which is next

to the star point together with those two aquifers and

considered it to be a single aquifer?

A. Thatr s correct.

Q- And ild llke you to rook at page z-9, and it

says' middre of the first paraftraph on that pager

trTheret.s no springs ln the permit areartr thatrs

correct, right?

A. Yes- r was trytng to flnd out where you were

reading.

Q- And frou there, goLng down four lLnes. nThe

two largest springs in ttre area are the Btg Bear sprLng

and Birch Spring, are assocLated wittr faults and joLnts

and Lssue from the panttrer Tongue of the star point

Sandstone. n

A.  yes.

Q. Thatrs correct?

A.  yes .

Q- As r understand it, both of those springs are

there because therers a joint or a fault?

A. Thatrs correct.

3 0 9
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Q. In that location.

A. Thatrs correct.

Q- Have you done any investigation to see where

that faurt ltoes or how big the faurt is for those two

springs?

A- Personarry, r have not. rrm not a georogist,

ilm a hydrologist, and r have not personalry forrowed .

the joints there. Generarry r can telr you that joint

systens individuarry tend not to be highly laterarty

continuous- You have a joint system, you have a general

trend of joints, but you cannot tl4licarry trace a joint

like you can trace a fault where you may be able to

trace the fautt for severar niles. Ifith a jolnt, Joints

tend to be much shorter and are assocl,ated wLttr nultLple

other joints so to be able to track one joint back tends

to be rather dlfficult.

But ilm assuning ttrat the joint system Ls golng to

be, and as typicarry occurs, the joint system is

coincident with ttre geological conditions, and sro ttrose

are generally going to run north and souttr just like the

fault systems run. .

Q- Do you know how much vertical-, how high

vertically ttre joints nay extend for those two springs?

A. No,  I  donr  t .

a- so you donrt know if they wourd go up into

3 1 0
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other they would go above the panther Tonguer or

whether they wourd just be conbined with the Panther

Tongue?

A. I dontt know. I can tell you generally in the

area, joint systems do not extend through the sharey

rayers of the Mancos. The Mancos tend to be fairry

plastic, and so the tectonic events that wourd have

created the joint systens, unless it rras sufficient to

create a significant offset, ty?ically those joint

systems do not go up through the l{ancos tongirles because

it is plastic enough that durLng ttrat tectonic events tt

would have nolded as opposed to crackLng and allowLng

the joint to extend on up ttrrough Lt.

Q. But at 6one polnt, souethlng has to have gotten

through the Mancos tongues. rf it dl-dn't, there wourd

be no water here to feed ttrese sprLngs.

l[R. HA}lsENs ObJectLon, counsel Ls trying to testify

here hinself.

BY I[R. SMTTH:

Q. Do you agrree or disagree?

A. You're nakLng ttre general assumption the llancos

tongrues are laterally continuous, whLgh theyrre not.

TYpically the tongues of the }lancos ttrat are encountered

out in that general region, tend to be ratier linited in

their aerial extent. so what youtre assuning is that
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those tongues extend back up in to that area where the

recharge is occurring to the star point sandstone, and r

dontt think that that's a safe assumption to make.

Q- And r don't want to make a wrong assumption.

Do you know where those tongues end?

A- r don't. r have no data to indicate where they

90, however, youtre correct in your statement that there

has to be a source, there has to be a prace where that

water can get into the system.

Q. Itrs coming down from above?

A- Yes, ttratrs correct. And so that terls De that

at some point up grradient, those tongues are

nonexistentr so ttrat yourve {tot a conditLon that wourd

allow ttre water to percolate down ttrrough that overlying

rock and get into ttre star point sandstone. And it is

tYpical that 'tongues elsewhere around that general area,

that tongues that occur are rerativety aerialry

nonextensive which you donrt flnd over multiple niles

with a tongue.

so, again, r would conclud,e that that shatter zone

is a probable area of recharge, and that Ltrs very

rikely that those tongues donrt exist back up in there,

and that's allowing fairly easy access for the water to

percolate down into that sandstone. Even if the tongues

did exist, that shatter zone has been tectonicarry

3t2
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artered enough that the fact that the water is under

pressure terrs me that the water is able to get in at

that higher erevation. And that if those tongues do

exist back there, that tectonic activity would have been

sufficient to cause fracturing to go through the

tongues.

However, for what itrs worth, r realry donrt think

that tongues go back up there, because again, the Mancos

tends to be benetic (sic) and whatever fracturing

occurs, it tends to sear itself off. so that would

precrude water from getting in to the star point.

Q- And the tongrues, there were three test wells

drirled and thatrs how they were dLscovered?

A. ygs.

Q- Any other tests to detemine the extent of

ttrose tongues or where ttrey are ottrer ttran those ttrree?

A- wetve looked it, of course, surface outcrops.

Put going back into ttre uountal,n, tlrose are the only

data that we have at thls time.

Q- okay- rtd rike to direct your attention to

page 2-1o of the hydrologic consequences. Do you know

why initial spring and flow rates weren't tisted here

for Big Bear spring and Birch spring? rt has NM, not

Deasured. Do you know why that doesnrt appear?.

. A- r don't khow. r can read through and .see tf
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there's any indication here. r would assume, again,

these $tere data that ttere I believe what this table

was doing was presenting the initial data, the earliest

data that were availabre. And since these data were

provided by others, by the water companies, r would onry

assume that they .h"d some indication of activity at

those springs, but did not have a flow rate.

Q. You say initiar, is that baserine data?

A .  Ygs .

Q. That werre talklng about?

A. This wourd be ttre first set data that were

collected at each of these particular points. A tnre

baseline would Lnclude some more data, but ttrl,s would be

ttre first bunch of infomatLon ttrat would have been

collected there.

Q- olcay. rtd rike to dLrect your attention to

2-L3 of the pHC.

l[R- r,AttRrsKr: Are rre stllr on Hdribit c?

l[R- sl'IrrII: rtll try to do it ln order. Tilerrr do c

and a llttle btt on D.

THE WITNESS ! t{trich page?

a . Z-13, tlre botton paragfraph.

talked a fair amount about this with

witness. I d,onrt know if we have to

Tfat talks about a dramatic inerease

I think werve

the previous

spend much time.

in flow that

3 1 4
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happened into the mine. Do you know how much water is

currentry infrowing into the mine at this tine?

A- Just generarry. The generar indications back

in october, when the corrections lrere made to these

documents, were that there was about 1oo or 210 garlons

a rninute that was

That's whatrs being discharged?

A- That was what nas flowing in to the mine in

october, of which 1go galrons a minuter approxinatery,

nas being discharged fron ttre mine. And approxinatery

30 garlons a minute was being used underground.

Q- Any measurement of ttrese? Do we have any

meters or frunes or anlthlng to Deasure ttrese?

A. Itts ny understandl.ng, at least on the

discharge, yes, there are neasurement mettrods.

underground, thatrs difficurt to.measure because it's

used in a varLety of sources, so it can onry generarry

be estiuated based on ttre consunption of each piece of

equipnent.

Q. We heard testLnony earlier today

a storage area of water in the nine. Are

with that?

about therets

you faniliar

A.  yes.

Q - Do you know how much water is being put i-nto

storage?

3 1 5
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A. f  do not .

Q- so you don,t know how much water is being put

into storage. so, how do we come up with how much

water? why dontt you terr us againr so r understand.

ild like you to talk about each I understand there's

three things you are using water or in the mine, some is

being put in storage, some is being used for mine uses,

and some is being discharged.

A. Thatr s correct.

Q. Do ve know what those three are?

A- Generarry the -- at ttris time the storage, the

anount of additional water are going to storage and

generalty be asstrmed to be zero. The storage areas are

generatry fulr, and any addtttonal water that is

encountered, typicarry, merery routes through those

storage areas. And so you ualicarry have infrow

equaling outflow.

During lnitial constrtrction of a sump area

underground, you're not going to have dl,scharges from

the mine at the tine you are fitring the storage areas.

But those have been in use long enough now, ttrat any

inflow to the storage areas is basicarry coming out as

outfrow- so, r don't believe therers any sigrnificant

amount of that thatrs being lost to storage.

So as I review the data, f would still indicate that

3 1 6
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there's about zoo garrons a minute of water thatrs

encountered, and about zo or 30 galrons a minute of that

is used underground, and the remainder is discharged.

Charles indicated that there have been some additional

decreases in that frow, and that the amount being

discharged now is about 14or ds opposed to 1go garrons a

minute.

Q- Do you know how much water that is, 140 gallons

a minute over a year, do you know how much water that

is?

A. I can easily calculate tt tf

Q. Maybe just gl.ve an estirnate.

A. I td have to.

Q. Youtd have to tiues tt by 6O,

you want me to.

and ttren tLues tt

by 24, and ttren tLnes it by ies.

uR- IIANSEN: r object, .counsel can do the

carcuration. rtrs not rearry relevant Ln any case.

THE I{rrfiESS: Do you want rne to calculate it?

l[R- surmt: r donrt think we need to do that.

TIIE I{fT!IESS: Okay.

Q - Page 2-L4, same extrLbit. Birch spring and ttre

mLne waterr rre have waters can be distinguished on

Tritiun analysis?

A. Thatrs correct.

, Q- At the botton it says of z-L4, it says, rThe
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age of water from Big Bear spring cannot be

determined. r

A. Yes, the

Q. Can you explain that? Irm confused.

A- The Tritiun that's indicating that, the

not arrow us to put an exact date on the agte of

water- we can't give you a year that water hit

water tabre based on our existing data. IiIe can

reratively ttrat the water Lssuing frorn Btg Bear

is signif icantry younger ttran ttre water that's

encountered in the mine, but we canrt put a date

either of those, Just give you relative agres.

o

l.
data do

the

the

tel,l you

Spring

on

Q. Go to page 2-22. I rm sorry,  Zg. f  rn sorry,

In sorry 1 2-22. z-zz. And ttratrs the pl,per diagran;

is that correct?

A. Thatts correct.

Q- And based on the piper dLagram you canrt

distinguish between ttre water thatrs in Big Bear spring

and the mine water?

A. Thatrs correct, based only on the piper

diagrram.

Q' Now, go to page z-zg, first paragraph. rn the

second sentence, water from DH, drirr hore #2, has

calcium; is that drill hole #ZZ

A.  yes.

p
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Q. Has a calcium, magnesiuru, sodium

potassium-sulfate pattern. This pattern is distinctly

different from the grqundwater that has been sanpled in

the permit and adjacent areas, and is presumed to be due

to the dissolution of rocarry occurring sulfate saits.

Is that correct?

A.  ygs .

Q. So chemical components of water can be affected

by somettring thatrs right there in a locar area.

A. yes, thatrs correct.

Q. And so, for exanple, Birch Sprl,ng could be

affected by locally occurring sulfate salts near where

it issues from ttre rock?

A- Thatts a possiblrlty, arttrough you would erqrect

to have seen some other effect on other constLtuents as

well as Just the surfate, if that was ttre case. one of

the things that needs to be remembered Ln evaluatlng tlre

data, and ttrat are discussed here on page 2-zg, is that
'each 

of tlrose wells, again, is compreted in a dLfferent

sandstone unit. And while those sandstone units are

hydraurlcarly or probably hydrologlcarry connected

somewhere back up near the recharge zone, they are

currently distinct and are not hydrologically connedted

to one another.

so whatts local to DHz, the term rlocalr here is
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relative and r wourd not want that to be interpreted as

saying something that's within a 50 foot radius or

relatively small radius. This is a unit that, again,

appears to be somewhat aeriarry extensive, dt reast

beneath the mine workings. And so the mine workings

that the water n.: had to frow through before it's gone

to DH2, courd have significantry changed whatrs

happening- what you see at DHz versus what you see in

DHl' 2 and 3 because these are hydraulically separated.

Q- Did you do any further testing of the Birch

spring to try to detetmLne whether there was any IocaIIy

occurring sulfates in the area of BLrch spring?

A- You are wondering about sanpring of the rock

and that sort of thlng?

Q.  yes .

A. No, we have not.

Q- rtd rike to have you now, move to Er*ribit D,

and go to page 2-4 0f Exhibit D. And on the second

paragraph if you're there on ttrat page, r didnrt

understand the paragraph, and r would like maybe to 9€t,,

that clarified. The Black Hawk, star point the Blind

canyon seam is about 100 feet above the Black Hawk star

Point contact; is that

A. Thatrs correct.

Q. Thatts correct?

lo

I
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A. Yes, the Blind Canyon Seam, there is a coal

seam that sits right on top of the star point, but

that's not the Brind canyon, thatrs the Hiawatha seam.

Q. That's the Hiawatha?

A.  Yes .

Q- That seam has not been mined in this area, r

take it, or has it?

A- rn the area, it has. t{hether itrs been nined

righ!' in the Bear canyon area, in the past, rrn not

sure.

o

o

o Q. you donrt know?

A. f tm not sure.

Q. Okay. f td l lke to go to page Z-11.

lfR. r,AIrRrsKr: can you, l{r. stl,th, terr us what z-11

is? I'iIe seem to be nissLng ttrat. some of usr anyiray.

![R. sMrrH: rtrl read l,t. rtrs just the current

groundwater. Mus!, not have been copLed.

llR. IrN{sEN: Mr. chaLrnan, r had ttrLs docunent

copLed.Ln your llbrary and took tt to KLnkots and found

out aftertrards a couple of pages may have been ornitted

frou the copying, and Ltes possible ttrose are the pages.

llR. surTH: r'lr read the last sentence out loud on

that page.

t{R. LAURfSKf : f can share here.

uR- surrH: rt says on 2-11, the fact that the star

o

o
t

&:

I
i

I

a

o

o
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Point aquifers are separate, hydrologicarly distinct, a

singre water tabre does not transect the stratigraphic

uni ts as proposed by Danierson et.  Ar. ,  in 19g1.

suggest the regionar aqrrifer in the study area is

actuarry .rocated berow the star point llancos shale

contact. rt

Are

A .

tarking about berow the star point aquifer!,,,i

think trre concern that we have r w€ had an

inhouse had a rather lengttry discussion about ttre usre

of the wordr or tem regionar aquifer out in this area.

As you indLcated, I think as rrerve discussed a little

earlier, and.as you read in a pontion of this, Greg

Lines Ln hLs uscs publication on work that he performed

in the Trail lrlo'ntar.n area, which Ls south of here

several miles, caDe to the conclusion that the star

Point and Brack Hawk aquLfer, Black Hawk fornations can

be viewed togetier as a single aquLfer, the Brack Hawk

overlying ttre star point. And as you go deeper into ttre

mountain, ttre water tabre tends to rise. And so bottr

the Black Hawk and star point become saturated, and 
'

they're viewed Ln some areas dorsn ttrere as one system,

and as tlpicalry referred to as the regionar aquifer.

As we drirled ttre holes from the Brind canyon seam

downward into the star Point sandstone to try to gather

:one local datar w€ found as it was indicated here, that

we

I

p

I
I
b
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there are distinct aquLfers, three separate saturated

systems, each corresponding to a different tongue of the

star Point sandstone. And that that typicar regional

aquifer that Lines was defining did not exist here. we

did not have one saturated star point sandstone unit

with that water table risl,ng up into the Black Hawk

F'ortation, and in fact did not even have one distLnct,

just Star point Sandstone aquifer.

.And as we discussed introuse, the appropriateness of

the use of ttre word regl.onal herer u€ fett rike tt was

dLf f icult to conclude ttrat ttrLs was ttre same regional,

if you witr, aguifer, and ttratrs why itrs in guotes.

That hae been discussed by rrLnes and others in that

area - And ue fert ttrat based on a revl_ew of georogic

data in the area, and from our erperience elsewhere,

that ttrere waa no regLonal aquLfer above that poLnt.

And so if there hras here, a regLonal aquJ.fer Ln

quotes, that that had to be below this. r think itrs

really Just a point of semantl,cs, r thtnlc, ttrat if star

Pol-nt is generalty consLdered to be eventualry

contributlng to somethlng that nlght be termed a

regionar aguifer, itrs just ttrat in ttris arear. it cannot

be defined as being the same thing that it's usually

defined as elsewhere with .the coal rnining operations in

the region.
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' so r rr€ didn t t feer that it was appropriate to use

that term, and yet in conducting hydrorogic

characterizations of coar nining operations, the

reguratory authorities are normally interested in seeing

what the effect is going to be on a regionar aquifer.

I{e didn't feer there was one here, and sio }re were

stating that if anything rike that existsr w€ havenrt

encountered it.

.Q- You dontt think there is a regLonar aquifer in

this area?

A- welrj again, itrs -- it becomes, and this is

rrhy we had so many discussions inhouse, it rearry

becomes a matter of seuantics, of what is a regionar

aquifer - How aerl,ally erctensive is ttrLs thlng supposed

to be' wtrat wetve encountered was a conditLon ttrat was

atl4gicar of what had been described elsewhere Ln the

carbon and hery county area. And sor whether ttris

contributes to something on a regional basis or not , T

dontt know. tile dontt we didnrt feel that it was

worth the tine and effort to follow ttris off the pemit

area in order to answer ttrat kind of a questLon. I{e

knew what was happening beneattr the permit area, and

fert like sre had a good enough handle on what potential

iupacts wourd be on nines in this pemit area.

And so whether this contributes to something on a

l'

lt

I
L
b

324

5BR



I

z

3

4

5

6

7

o

o

o

t

a

a

t

F ':.:
4 . .

o
:
:

t

I

t
I

l!
\

I

9

10

11

L2

13

14

15

regional basis,  I  donrt  know. I t  may weII ,  i t  may not '

Q. So then do the does big bear and Birch

Spring, do they issue from a regional aquifer?

A .They i ssue f romthePan the rTongueo f t heS ta r

Point Sandstoneo

Q .  S O

A. you lcnow, w-hether thatts part of a regional

aquifer or not, I don't know' Again' i t 's Just a matter

of semantics-

. Q. Just so I understand, when you are saying ttre

regional aquifer may be below the Mancos Shale' thatts a

very ttrick, 600 foot ttrick of imperrrious rock' Thatts

pervasive throughout that whole area?

A. That's correct.

Q. This underlies

Enery CountY and Carbon

whole area?

A. Thatts correct. Alttrough there are tongUes in

ttre llancos Shale that are considered to be aqtrLfers

also, and sor agaLn, w€ got Lnto ttris discussion that

became a semantics Lssue, and what Ls reglonal and what

isn't. This ltas a condition that appeared in the area

of the Bear Canyon nine per:mit area. We didn't want to

infer from that ttrat this was necessarily what was

happen ing fo r seve ra lm i l esa round theBea rCanyon

the valleY of where ttre -- in

CountY, ln other words ttrat
15
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$errnit area. Iire wanted to make sure it was crear that

we knew that this rras what was happening localry.

I{hether or not this rras happening regionalryr we

didn't know and rearly didnrt want to get in to that,

and so we're just saying here that we don't know if this

is part of it. And it targely becornes rre fert like

it was going to become acadenic to answer that

question.

.Q- okay- Let me direct your attention to
'lfR. f,AttRrsKr: l{r. snith, how nuch longer do you

anticipate.

lilR. SI'IITII: I ,m almost done.

l[R. r,AttRrsKr: r think we probabry need to take

little bit of a break. rf you are going to be done

five minutes

ltR. SI,|ITII: I will be.

l{R. LAURISKf: Okay. Thank you.

BY I[R. S}IITTI:

Q- Page 2-39. your report reports an event of

increased flow and decrease in water quality, in this 
',

paragraph, in 1989, both in Birch spring and. arso within

the mine itself. Do you have any elplanation for that,

those things happening at the same time Ln the mine and

also in Birch Spring?

. A- No- we indicated in there that therers we

a

in
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courd not come to a concrusion, that normally if we had

said that those were synonlmous, the resurts of the

increased inflow into the mine was something that lras

associated with the increased inflow in water from Birch

springr w€ wourd have erqrected the quarity of the water

in Birch spring, the TDs to decrease rather than

increas€, because the nine infrow was a better quality

water- And so, we wourd have erqlected that if it nas

the same event, that there would have been dirution.

And so as we evaruated the data we could not find a

correlation between ttlem.

Q. Doesntt it seem e:rtrenely coincidental ttrat we

would have increase in flow ln ttre nine and BLrch Spring

if there wasntt sone common course or Lnterconnection

between those two sources?

l[R- trNfsEN: objectLon, arfJumentatLve.

l[R. r.AttRrsKr: rrrl ret hfun answer the guestion.

THE I|TTNESS: rt def lnltely seems col.ncidental, but

againr ds we evaluate datar w€ could flnd no reason for

ttre two to be associated with one anottrer. And as we

evaluated the datar w€ said tf ttrey were associated,

different things shourd have happened,, and we courd not

find that correlationr ds I remember.

Q - r want to show you these e:<tribits. This is the

1980 to 1994. r thlnk this is E)&ibit 15 0r 16.
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l[R- HA]ISEN: rrlr make .an advanced objection to any

examination on these extribits, both on the grounds of

rerevance and also as exceeding ttre scope of direct.

r{R- r,aunrdxr: r{r. s:Dith, any response?

I{R. sl.trmr: r donrt think they exceed the scope of

direct- There are sinilar charts in their D and c that

they have here. r think theyrre relevaDt, because hers

testified he doesnrt think ttrere has been any inpacte or

wirr be any Lnpact on these springs by ttre rninl.ng

activity- And alr r want to ask, rrve got one guestl,on

for each, if he has any elqllanatLon.

llR- r,AItRrsKr: well, where does arr tJrls talce us to

ttre Tank Seam?

uR- surTH: Ifell, r think it talces us to ttre Tantc

seam because r thtnk your T- well, and rrve got ttrl.s

uaybe frou ny closing and tf you ant to hear ,oy argrtnent

rtll gLve tt now, but r thtnk -- werr, ret me put tt

ttrLs way. tfhen ne were here before , T thtnk we got -- r

heard let's try rLuitrng our acope to the Tank seam. r

don't Ulink ttratrs ttre punriew of this Board. I ttltnk

tttLs Board has to look it, under the regrurations ttrat

are before this Board, and r want to specr.ficalry refer

to reguration R 645-300-211. This Board has a broader

purview ttran looking just at the Tank seam. r think

this Board has a broader responsibirity to look at

328
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whether the renewal or the issuance of ttris significant

revision to the perait wilr, has or will adversery

affect the water users that are here today.

And r, you know, r respect the comments of trre Board

and the opinions of the Board on this, but r have to

arso respectfutty point out ttrat the punrLew and the

requirenents to review ttrls are broader than ttrat. And

if the grantl,ng of ttrls slgrntficant revLsJ.on wl,II have

any adverse Lnpact, then ttratrs wbat ttrls Board needs to

rook at, not whether one aspect of lt, ttre Tanlc gean, Ls

goLng to have an adverse Lnlract.

It's been put Lnto evidenc€e ur. chaLrman, that tlrls

will extend ttre life of ttrle ulne for tiree addlttonal

years beyond the crrnent llfe. Ibat tlre water dl.sctrarge

rilr contLnue throughout ttre sane working, sane ul,ne . 
-

And so r respectfutly pol.nt out the Board has to go

beyond whatts Ln the Tank seam itserf, and look at

whettrer ttre Lssuance of ttrls permlt wlll have an adverse

inpact- And tlratts the charge of ttrle body, and we

subnit that it does. obvLousry ttrls is arflunerrt, but

ttrat's ny answer to your questl,on.

llR- ratRrsKr: r gruess thatrs where rrm at a ross,

and correct De tf ilm wrong, but your petLtion for

review was for revLew of ttre signifLcant revLsLon to the

permit which arrowed which arlows co-op to extend
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their nining activity in to the Tank seam.

l[R. SMITtt : That, s right.

uR. r.AIfRrsKr: your petitLon for review has not

requested a review of the pemit for mining in the B1ind

canyon seam within the perruit boundaries. Non, to the

extent that mining the Tank seam inpacts the hydrologv

of the aquifer, Big Bear and BLrch sprlngs, r guesa

ttrat's where r seeu to be foctrsed, and perhaps rrn --

perhaps rtn wrong. But when r rook at your petitLon for

review, lt seems to go very directty toward ttre

'sigrnificant revision of the pemlt whlctr Ls very

narrowry focused to ttre Tank seau. However does thl,s

get us to ttrat point, and explaLn to me tf you wourd,

how we can broaden our look at ttre pemLt tfrat was

granted for ttre Blind canyon seam Ln 1991, ttratrs now a

final order of ttris Board, and non go back and revLew

that?

l{R- surrlt: tfelr, r think you need to do ttrat for

several reasons. First --

lm,. r,AttRrsKr: Tell De how we can do ttrat legally.

It[R- surrH: And r ret me atternpt to do that, l,tr.

Chaitman.

Firstr is you pointed out, a perait was issued in

1991- From the very oun records of co-op, that are here

in evidence, ttrey have asked to be put in evid,ence

o
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today, it shons since 1991,

and significant increase in

nine.

there has been a dramatic

water discharge froru that

llR. HAI{SEN: Objection.

lfR,. LATIRISKI: I,ve asked a question.

I,tR. SttImI: Wtren ue went ttrrough thLs --

llR. IAURISKI: Itn not a witness at this polnt.

lfR. SttITlI: Yeah, and thatts in ttre PHC that talks

about where Lt went frou a faLrly dry uJ.ne, to an

erctreuely wet ul.ne, to nos where Ltts dlscharglng, even

under tlre latest fLgrures, Ln exceas of 1OO gallons a

nJ.nute. l,ilb thtnk thatrs an erstrernely great anount of

water because ltes three tlues what Birch Sprlng Ls

produclng, and shat Ls belng produced fron Btg Bear

Spring.

And Bor tbatts one thlng tlratte dLfferent. I dontt

thlrtk ttrat that'e -- ttrat was ever deternLned. lfhatts

new Lnforrnation ttrat happened sLnce 1991, and to claLrn

ttrat was deternLned ln 1991, tfris is LnforuatLon tlratts

developed sLnce then, and Ls Ln ttreLr nen data, thatts

before thls body at ttrls tl.rse and Ls ttre scope of

revl,ew. I ttlink thatrs the guestion.

You are saying how can we have the broader seope of

review? Do we have the power to look at anyttring Dore

than just the Blind Canyon, the rninLng up in Blind
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canyon? This is all being nined through the sane mine.

rt's all the same water discharge thatrs happening now,

is going to continue to happen as this mine operates.

The onry thing that,s going to'stop this is when this

mine quits operating. Ttratrs the onry ttring thatrs

going to cause this internrption

And it saysr is r pol,nted out in the regnrratl,ons

that ttris Board operates under, for review of a peruit,

granting of a permit or approvar, perult for co-op

uining recranatLon, operations pernLt clrange, renewdl,

or transfer or aseLgnuent of sale of peml,t rl.ghts, the

applicant, perml.ttee or any person wlttr an interest

which ie or Day be adversely affected uay request a

hearing.

Iile're gol.ng to be adversery affected if you grant

this per:nLt and allow tJrrs nl.ne to keep operating for

another sLx years.

l[R. tA[tRrsKrl And tlratrs r {tuesg ny questlon. How

do you say you're g"r.ry to be affeeted by nLnLng Ln a

Tank Sean? Thatts what Itm driving toward. lftrere does

the significant revision for rnlning ttre Tank seau lnpac.a

the water user?

t[R. sl.tr$I: rt inpacts in several ways. one is --

llR. r,AIrRrsKr: rru going to do this. Iitithorrt having

to go into all your crosing arguDents, r thinlc that's

R f l r r  
{
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where we're having sone real difficulty as Board

membera, and we want to provide the opportunity for

everybody to be heard. But we see the scope, I ftuess,

and we've had discussions that our scope seems to be

directed toward a signlficant revision. The petitioners

in Ai" case haventt asked us to look at the pernit that

waa granted in 1991, toward the Bllnd Canyon Sean. lfhe

petitioners have asked us to revLew the sigmificant

revisLon for ttre Bllnd Canyon Sean. lfhe uining of ttrat

tant( canyon sean funFacts whatts happenlng Ln Bllnd

Canyon seam and tlre aqul.fer, and we understand that. Hy

questl.on Ls how do we get tJrere?

l{R. SI{ITII: I ttrl,rrk we get t-bere tJrrough several

thLngs. one Ls anyone who Le advereely Lnpacted, and

ttratts [sr we bell.eve.

l[R. IAIIRISKII I understand that.

llR. StlITlI: The uLne wlll continue to operate,

contLnue to operate ttre Eane, and dLecharge water Ln ttre

same nettrod as it'e dLsctrarglng water now tlrrough

octendlng ttre workLngs Lnto the Tank Seam. I{e belLeve

tlrere wlll be water forrnd Ln ttre Tank Seam. But whettrer

or not water's found in the Tank seam, we dontt thtnk

the Board can take that narrow of a view of this

situation, because ltts not only whether you may be

inpacted in the future. And ttrerers inportant, although
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somewhat subtle ranguage, that says anyone who is or may

be adversery affected uay request a hearing. rt doesnrt

say only those persons who nay be, onry those persons

who may be adversely affected by what the future

activities are. But if you are being adversery affected

you have a right to request a hearing and thatrs the

scope of revLew.

And r spent several hours carefully tooking tlrrough

the regulatLons ttrat govern thls Board and govern the

DivLsiotl, and forurd nowhere Ln ttrose regnrlatLons, and tf

rm wrong rtn aure aoueone here witl correct D€r nowhere

tt says if you look at a stgrntfLcant revLsLon you onry

Iook at ttrose aspects of the revLsLon ttrat are netr. you

look at also ttre aspects of how trre nine wLrl operate

under that slgmlficant revLsl.on.

This is gol.ng to errtend ttre ll,fe of thLs mLne, thLs

ls going to continue to have water nove out of ttre nLne,

and be punped out as tt has been pnqtped out. And rre

think that'e wl'ttrin ttre punrLew of ttrls Board because we

are saying we are belng adversely affect€d, and ttratrs

wLthin ttre scope of thls regrulatlon when thLs cane up

for this sigrnLfl.cant revision.

ItR- r,AURrsKr: rrn sith you, ttrank you verr nuch.

Go ahead and fLnish norr.

BY I[R. SMTTTI:

I,

It

I
l

o
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Q - t{r. l{hite, can you, in rooking at this, r think

this is exhibit

l{R,. r"aURrsKr: This may be a good r hate to keep

doing this to you ur. smith, but r extended your

discussion beyond the five minutes r was hoping you

qtonna f inish. we t lr take a break, There r s a few. of

that need to stand up and stretch. I{errl reconvene

3 : O O .

were

us

at

(yfhereupon a recess was taken. )

I*[R- r,AIIRrsKr: Art right. werlr go back on the

record- wetre going to go ahead and let you proceed,

and rrtetve noted your conments relative to what this

Board shourd be considering, and it wlll consider arl

ttre evidence when we recess to consider thLs case. so, .
if you want to go ahead l[r. snithr you may proceed.

l[R. SMITH: Thank you, ![r. Ctral,rman.

Q- llr. r|hite, rrll shorr you whatrs been marked r

think as Extribit ls. yourve seen thls before. you were

here?

A .  y g s .

Q- rt's a chart of soDe flows of Birch spring and

Bear you can just ignore Littre Bear spring, the one

ttrat's marked in red. r Just was wondering if you have

an erqrranation for ttre decline in flows in Birch spring

and Big Bear spring ttrat occurred over the period of

335
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time that,s shown in Exhibit 15?

ltlR. MITCHELL: your question is

chart. Does he have an explanation

on?

Iooking only at that

for what 's going

MR. SMITH: Wel I ,

MT. MITCHELL: or

It[R. SUITH: Based

r

you asking general knowledge?

general knowledge. This is

representative of frows, and it shows therers been a

decrine in flows over the last few years, and rrerve had

testinony as to that before, And ny question is just

whether he has an ercpranation, based on his work that

hets done for co-op t{iner ES to what may be the cause of

the decrine in flows in Big Bear and Birch spring.
' 

A- we evaruated flow data from the springs and the

precipitation data somewhat sLnilar to what you have Ln

that extribit. And itts Dy opinion that ttre flow from

the springs has been lnfluenced by a decrease Ln

precipitation in ttre area.

Q- r'd. like to show you Exhibit 16. rt shows ttre

precipitation. This is a shorter perlod of time, 19g9

to L994, and it shows some spiking in the precipitation,

and not the spiking in the Birch spring. Any

e:rpranation or why Birch spring doesnrt sien to be

responding to increases to precipitation?

A- Yes. r think the probren which exhibit is

are

on

3 3 6
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this?

Q .

A .

Q .

This  is  16.

And the other one was 15?

Yes .

A- r think the probrem that you have in rooking at

Exhibit 16 compared to 1s, 16 is a presentation of

nonthry flow data, r berieve, and nonthry precipitation

data it appears, whereas Extribit 15 is a presentation of

annuar data. rn our varuation of the datar w€ came to

the concrusion ttrat the response tine for tlre sprLngs to

respond to a change Ln precipitation was typicalry on

tlhe order of two or ttrree years.

So to evaluate nonttrllz data, it becoues dlf f lcult.

Youtre rookLng at a data set where ttre time frane Ls

shorter ttran what the response tine is going to be, so

it becomes Dore Lnstnrctl,ve to look at things on an

annuar basis, and see whatrs happenlng annuarry, sLnce

that response tirne tends to be a fair amount slower.

Q- But back to Hftibit 15, which Ls on an annu,ar

basis, which you suggested, rooking at Blrch sprLng

which is in ttre yellow here, ttrere doesnrt appear to be

any response to any increases in precipJ.tation in Birch

Spring at aII?

A. sure, but I think you're looking at a -- the

only

337
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l ike in 1993, from ' gz to ,93 , you had the increase in
precipitation, and then yourve onry got one year of data
after that in Birch spring. Arso, one thing you need to
recognize in evaluating the datar n€ have been through a
periodr ds you can see from the precipitation graph,

we've been through a period of rather extensive drought

fo r the Ias tsevera lyears .Yournorma1response t ime

arso is assuning that you have pretty nuch an

equilibriun of conditions in the hydrorogic regine that
youtre not having to put a lot of tfrat excess water into
storage.

since we've gone through a period of rather

proronged drought, increased.precipLtation noe, is that
snow merts and as the water percolates into the ground,,

a lot of that is going to go to satr.sfying the rack of
soil moisture thatrs in those upper rayers. And so at
tttl's point a rot of the water that would nomally go

down and recharge a deep systen isnrt going to get there

because everything above that point is so dry.

But, again, that increase in precipitation at the

endr !r€ only have about a yearrs worth of data after
that- And as r indicated earrier, the response time
that we had seen before for other springs in the regrion,

.were ronger than ttrat tirne frame. werre tl4ricarly

looking at two or three years as opposed to just a one

I
I

o

l
o

l
I

I
I
I
I

1,
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year response time.

Q- But during that same period of time, the water

encountered in the mine eras increasing, and r assume

itrs recharged by the same precipitation?

A- well, again, as was discussed r think in the

last hearing, the priuary area for recharge is, and as

hte have talked about somewhat here, the primary area for

recharge is, in ny opinion, to the north of the peruit

area a faLr ways- And Bo, yeah, there is recharge

that's occurring to the -- from water percolating down

through the stratigraphic corumn. Host of the recharge

to the Brack Hawk Formation nay weLr be coning from

what's percoratLng down through areas right above lt,

that's why ttrat water tends to be nuch older. Recharge

to the units of the star Point sandstone ttrat are on the

east site of the Bllnd canyon faurt, appears to be

coning probably back .from that shatter zgne where

recharge Ls goLng to be nuch Dore rapl,d. And Bor any

tLne that yourve got -- you have recharge from

precipitation, this is the response that you see out at

the spring or response ttrat you see in the rrater levels

in the monLtoring welrs, ls Just a pressure response.

The two year or three year tine frame doesnrt mean

that two years after ttre water hits the water table,

that drop of water is now discharging at the spring, it

339
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deans it takes that two or three years for that pressure

response to make its way through the water tabre. And

if you've got a condition of prolonged drought where the

pressure in the system is significantry rower, then itrs

going to take longer to build that back up untir you can

see that response going through, because so much of that

water goes to recharging the storage conditions in the

aguifer.

.l{R. sl-lrrH: That,s arr the questions r have.

l[R. IAURISKI: ]Ir. Appel?

l[R. APPEL: Thank you.

Q- You nentioned ttrat yourd, had additional

experience in this particurar area, wittr respect to ttre

hydrogeologic investigations. Have you worked in any

other mines?

A.  Yes .  
,

Q. I{hat were they?

A- rtve worked at Genwal, coal mining operations

at the u-s. Fuel operations, at utah Fuel company

skyline Mine, suffco (sic) operations down in sarina

over at Andarex, at'the Horse canyon operations in

sunnyside, soldier creek coal conpany operations in

up soldier creek canyon. Those are what come to mind.

Q. And that wasi hydrogeologic work?

A- Yes. The work that rrve done included both

o

1
b

I
I

3 4 0

604



lr

o

o

o

o

L

2

3

4

5

6

7

I

9

10

11

L2

13

14

15

16

L7

t8

19

20

2L

22

23

24

25

groundwater investigations as well as design of surface

run off and sedinent chrome faults, surface water

issues.

Q' Is it fair to say you have had a chance to rely

upon nuch of the literature that has been mentioned in

this hearing?

A. Yes, I  think thalrs fair.

Q. fncluding lr[r. tines?

.4. Ygs.

Q. Since water ls one of your nal,n subJects, naybd

you can answer ttris question for me. Do you know what

water ttrey're golng to use, or actuarly how much water

they're goLng to use ln the rnining of ttre Tank seam?

A. I would assume ttrat the water uge would be

somewhat sLnLlar ln the Tank seam, c6npared to what has

been used recentry Ln ttre Brlnd canyon seam. rtts, aa

far as I know, the nlnlng methods are golng to be

sonewhat similar, so r would entrlect lt to be -- ttre

usafte to be sLmilar.

Q. How nuch is ttrat?

A. Cunently itts ny understandLng theytre usLng

between 10 and 30 gallons a nLnute of water Ln the Bllnd

Canyon Seam.

Q. I{hatts the source of the water theytre going to

u.se to mine the Tank Seam?

3 4 1
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A- water that flows into the Blind canyon seam,

it's my understanding that that water wirr be util ized

for nining up in the Tank Seam_

Q- so they'rr punp it up to the Tanlc seam?

That, s ny understanding.

Q'_ So thatts an introduction of new water into the

Tank Seam?

A. yeah, probably is.

.Q- Do you know if they made any filings with ttre

state engineer's office to change poLnts of diversion?

A. f tm not aware of that.

Q- Do you know where that water is going to go

once it,es released into the Tarrlc sean?

A- The water would be used for dust suppression

and generar uses wi.thln the mLne. I{hatrs -- what rLttre

bit accumulates wourd, probably eventuarry seep back Lnto

the ground and make its way verticarry downward.

Q- Through the fractures and joints and cracks?

A- Through the formation. r donrt know what

extent of the fractures and Joints is throughout the

Tank' seam. But it wilr make Lts nay down ttrrough the

fotmation- wtrat tlpicalry happens in the Black Hawk

Fotmation is that water percorates verticarly until it

hits a less permeabre layer, a shale or sirt stone in

the Black Hawk, and then accumulates on top of that

342
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creating your perched 1ayers.

This water wourd forlow that same ty?e of a path, r

wourd assume, and acsumulate in perched rayers sinilar

to what other water would be ercpected to do.

Q- rn the course of preparing your report, have

you specificalry dealt wltlr where ttris water wlll go?

A- No- r Dean we fert rrlce tt nas our oplnion

that there would not be -- tbeyrre not goLng to be

punping an €{xcess auount of water Ln to ttre rnLne, t}rey

are punpLng ttre amount of water ttrey need to tlre nLne,

and they are not goLng to be punplng an exceas ttratrs

going to have any place to go. rfbe worse caae

condition, you courd say ttrat arl of tlre water Ls

Lncorporated Ln to ttre coal and gets haured out of the

nine wlttr the coal. And ttrat tbe net loss of water frou

the systeu Ln ttre worst rlase condLtl.on is the anount of

water ttratts actuarry used in the uLne, ttrat 10 to 30

gallons a nLnute.

Q- t{e11, thatrs your best case, r thtnk. Tbe

worse case ls ttrat Ltrs not arl absorbed and beglns to

nove down in to the strata, Lsnrt ttrat correct?

A. No, or r wourdnrt have saLd that. The worse

case as far as ttre 10ss of water, is that it arl goes

out with the coar and you lose 10 to 30 gallons a

ninute. '
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Q- okay- Maybe we're approaching this from a

dif f erent angle. lry greatest concern excuse me?

A. It appears to be so.

Q- Youtre sense of h.mor is stirt intact.

A .  I t  i s .

Q. t{y concern is ttrat the contaminants created by

this uLning are golng to Dove downward wlth ttre waterl

isn't that a possibtltty?

A- All things are possr.ble. r belLeve though,

again looking at ttre cturent ninlng operatJ.ons, loolclng

at the data, ttre dlscharge data conLng from ttre mine,

the data indicates to De ttrat the nLnl.ng operatl,on is

not adversery tnpac+lng ln the Brind canyon seam. llhe.

rnining operatLon Ls not adversely lnpactlng the quallty

of the water. Therefore, from ttrat r wourd concrude

that sinLlarry uinlng Ln ttre Tank seau would not

adversely inpact ttre quarlty of ttre water since tJre

nining uettrods are golng to be sinLlar.

Q- But tt Ls trre ttrat any water that Ls not

absorbed into the coar wrlr nlgrate downward, it wLlr

not be renoved from the nLne?

A. Thatrs true.

Q. t{ith the coal?

A. Thatrs true.

Q- so any contaminants fixed to that water wirl

344
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move downward also?

A- To the extent that to some extent y€s,

depending on the contaninant. ff

for instance an oil and grease

constituents tend to be absorbed

particularly as you go through the

that are tlpical of the Black Hawk

some of those contaninants, if ttrey

be absorbed and wiII never make it

depth.

yourre dealing with a

contaminant, those

onto the naterials,

fine grain sediments

Fomation. And so

occur, are going to

down to soue greater

Q- But itts fair to say ttrat any tine the amount

of water exceeds the absorptLon capacity of ttre process,

that water will be liberated and courd flov downward?

A. yes , ttrat r s true .

Q. okay. Do you know what co-op does wittr human

waste generated by the uiners?

A. I tm not sure.

Q. I want to talk to you a tlttle btt atrout water

interceptLon because the one thing r thtnk we can arr

tell is water Ls. intercepted. And rrve gone through

some of your docuuents, most of your dosuments, and r

want to ask you some questions ttrat r think are

conclusions based within that. And berieve it or not

iln not trying to trick you, rrn just trying to help the

Board and everyone understand the fundanentals of your

3 4 5
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geologic conclusions here?

A. Okay.

Q. Your drilling has shown three distinct aquifers

with individuar static water levers within the star

Point Sandstone.

A. Thatrs correct.
t . .

Q- They're not alr fulty saturated, are they?

A. The lndivlduar tongnres? rs that what you mean?

.Q. yes.

A. yes , ttrat, s correct.

Q. So ttreyrre not full?

A. yes. Thatr s correct.

Q. In lalmanrs terms?

A.  Yes .

Q- Are you fauiriar. with drirr holes one through

three?

A. Yes.

Q ' Are you faniliar with the lengrttr of the core in

drilt holes one through three?

A- off the top of uy head r canrt remember, but as

r recalr, there are soue data that are presented in ttre

various extribits. But there has been -- r berieve one

of then, r think it was drilr hole one, was continuousry

cored, and the ottrer drilr hores were cored in

sections.
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Q. f rm not going to

questions, just a couple,

the document, that's more

explains i tsel f .

ask 'you any specific

so i f  yourd l ike to refer to

than fair because I think it

How deep did you dril1 the holes?

A. That one f canrt answer. 
-

Q- Let me ask you an easLer question. Dld you

drilr down to the nain menber of the lrancos share in

eaeh hole?

A. fn each hole we went through yesr w€

encountered what we felt was the ter:mLnal l,lancos Shale,

ttre prinary section of ttre l{ancos share based on our

review of geologic titerature in the area and our review

of outcrops, and what we fert ttre aequence of ttre

sandstone tongnres was going to be lflce wittrin the star

Point sandstone. lfe knew there was a reasonable

potential for encounterLng ttrree tongnres tf they exLsted

if the parts were ttrere. And so we felt ltke tlre

portion of ttre l{ancos shale ttrat rf,e bottomed each hole

in, we felt riBe that was the main body of the l,lancos

Shale.

Q' That's inportant because that's really the

ultinate contact for water, water will

A'' Yes, that's going to be the basement, if you

wi l l .
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Q- okay- That's what r was after. Norr, you may

have drirred your holes that deepry, but in fact you

dontt monitor arr the way down to the Mancos share, do

you?

A' The nonitoring wells were not conpleted in each

case doll there. what we did was as the hores were

drirred, we would get in to a zone where we were

encountering one of those shale lenses, and we then

tested each tongue of ttre star point as we d,rove down,

so we could gather data from each tongue separatery,

wbere rre courd gather water rever data, water quaLity

data, and also detetmine what the hydrologlc condit1.ons

of that tongue srere.

Then we would advance the hore down Ln to the nerst

tongue and do. tlre sane thing. once ttre holes, once we

were done with ttre drirling operation, ttren each hore

was coupleted Just ln one of those tongues. Rattrer than

conpleting each hole in arl ttrree tongues, we chose one

tongue to complete them in, but gathered data during

drilling frou each tongue.

Q' So, each drill hole nonitors one section of the

Star Point?

A. Thatrs correct.

Q- okay. Hon far apart are. these drirl hol-es,

€tenerally speaking?

3 4 8
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A - There's a nap in Extlibit D, Figure 3 -1 that

shows the locations of the drill holes. It would appear

that drirr hore 1 A and 3 are about a thousand feet

apart, and 1 A and z, are about zooo feet apart.

Q - so you have one hore to detemine how the

hydraurics within the panther Tongrue perforr?

A- No. Againr w€ tested,r is we drirled downr w€

tested each zone individuall,y in each hole. so, out of

each hore we gathered data from all tlrree tongues. we

gathered water rever data, water quatity data and

aquifer characteristics data. Then, when that data

gathering process was 
. 
finlsh€d, we completed each hole

of the monitoring well in only one tongue.

Q- Thatts what rrn sayl.ng. I{lrL}e you did achLeve

one time results

A.  yes.

Q- in each hore, your continuous nonitoring is

only one hore Ln each of ttre three subsectLons of the

Star Point Sandstone?

A- rt was pointed out to me in the during ttre

recess that r made a nLstalce Ln ny earrLer testl.nony,

that in fact alr of those drirl hores are completed in

the, r berieve itrs the spring canyon member. They ar'e

conpreted in the shalrowest member of the star point

sandstone. so we have ttre t}ree, the object being to

3 4 9
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uionitor groundwater conditions in the aquifer that

innediatery underries the coal seam thatrs being nined,

and that was the upper most aquifer that $re

encountered. so in each of those the monitoring werl

portion of the hole was completed in that upper most

aguifer.

Q- rn fairness, though, one hore in the lower

members isn't telling us very much about how ttrat water

is moving wittrin the entire, for instance, panther

Tongue, is it?

A- rn fairness thatrs not what, occurred. Again

Q. I tD sorry?

A- Thatts not what exists. Again, and undoubtedry

the problem Ls ttrat r hadntt underetood when r answered

l{r- smiti's guestlon earrier. Earlier rrd indl,cated

that each hole was compreted in a different -- ttre

monitoring werr was compreted in a different tongtre.

During the break, r was reminded that that was not the

case, that each hole in fact was compreted in ttre spring

canyon member of the star point sandstone.

Q. I{hich is the upper nost?

A. The upper nost. so we have three holes

completed in the same memberr ,.s opposed to bel-ng

completed one hole in each member. And again, during

drirriDg, we obtained data fron each hore in each

3 5 0
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member' so we have, out of the three tongues, we have

three data points from each hole. And then in the end

as the monitoring werrs were conpleted, those were arr

completed in the same spring canyon member so the long

teru data will be obtained from the zone that

iunediatery underries the mine workings. The idea being

that that's going to be ttre aguifer that is affected

first by uining operations if there is any irrnpactr so

thatrs the one you want to nonitor.

Q- okay. That tells us a rlttre bit about your

nethodology, but the concrusion is stilr correct, you

have one nonitoring werr in the storrs

A. No, again

Q. Not the sprlng, the Storrs?

A- I{e have three monLtorLng welrs in the spring

Canyon Tongue.

Q. But thatrs ttre upper most?

A.  ygs.

Q. of the three, f said tlre.Storrs?

A- I{e have none Ln the storrs, and none in the

Panther.

Q' Thank you very nuch. so rearry we donrt know

how the water is noving?

A. yes r w€ d,o.

Q. On a continuous basis?
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A. As I indicated earl ier

Q. You have to let me finish my question.

MR - r-AURrsKr : Let hin f inish the question.

BY MR. APPEL:.

Q- Do you have any continuous monitoring in the

Storrs

A .  N o .

Q. Fomation?

A .  .  N o .

Q- Do you have any intentions to monitor in the

Panther Tongue?

A.  No.

Q. Thank you.

A. youtre welcoue.

Q- would you agree with D€r that the Birch and

Bear springs issue, essentially from ttre contact between

the l{ancos shale and the panttrer Tongnre are the star

Point Foraation?

A. Thatts correct.

Q- And they're the only springs of note that issue

from that contact in the vicinlty of thLs particular

nine?

A. That, s correct.

Q- Let me ask you this, Have you investigated the

c.liff face in Bear Canyon?
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A. I have not personally.

Q- Have you read any reports of the cliff face

where the stoms Forration and spring canyon Formation,

as they exit into that canyon?

A- r can remember there being some discussions in

the documents, soroe of the documents concerning that

criff face above the above one of the springs. r

can't recarr if i t ,s Birch spring or Btg Bear, and r

reuember the discussLons at the hearing, the last

hearing, where there were discussions of some of ttre

cl i f f  faces.

Q - But ttrere are no sprLngs ttrat l-ssue Ln ttre

crlff face in Bear canyon fron the storrs FormatLon.

rtts easier for her tf you donrt taUc at the aane tlue.

A. Excuse me.

Q. The Storrs FornatLon or the Spring Canyon

Formation of ttre Star poLnt?

A- As r understand ttrere is seepLng that ocsurs.

Q. I saLd springs.

A. Itts a matter of semantics.

Q. Itts not a matter of semantLcs.

A. Would you define the volume then.

Q. Sonething of ttre level of f low of Birch or Bear

Canyon. 
-

A- Thatts correct, there are no springs of the

3 5 3
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level of Birch spring that issue from the storrs or the

Spring Canyon member.

Q- Thank you. r think it would be fair to

sunmarize your testinony, and r know you wirr terr me if

this isn't fairr or correct me one way or the other,

that the entire area suffers from significant fracturing

and jointing?

l[R- HAI'ISEN: objection, ambiguous as to what

significant means- Needs crarification.

l[R- r,AttRrsKr: you can answer the question Mr.

I{trite.

THE wrTt{ESS: There Ls a rot of jolnttng and

fracturing in the area, yes.

BY I[R. AFPEL:

Q- And you've testified that because of that,

water moves downward tJrrough ttrese various layers?

A- r don't berieve r testified that it moved

downward, but r did say that it does at reast move

laterally.

Q- r think you arso testified it moved verticarry?

A. Thatts back up in the shatter zoner f€s.

Q- will it also move verticalry in the area above

the Brind canyon seam and the Tank seam?

A- Any place there is a that therers a fracture

encountered, if the for-mation at that point is

3 5 4
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saturated, water wirt move verticarly through that

fracture. Assuning that the fracture has a significant

aperture on it, you can get water into it, that itrs not

seared tight as sonetimes occurs as you get in to the

bedanetic (sic) mudstones and shales that occur in the

Brack Hawk Formation as well as in the tongues of the

Mancos Shale.

But tlpicalry yourre eorrect, that the fracture

tend.s to be the point of least resistanie so itts easier

for water to flow through fractures as opposed to

unfractured bedrock.

Q - on ttrat basis courd a drop of water on the top

go down, move ttrrough the entLre stratigraphy to the

llancos Shale?

A. If you had a fracture that was that continuous,

that assunption vas correct, then yes, that would

occur- I know of nothing that would indicate ttrat ttrat

assumptLon Ls correct though

Q- welr, ttre entLre area is regrionally fractured,

isnt t  t t?

A- Yes. And r berLeve back up in that shattered

zone you may have that sort of a condition. But to

infer that condition ocsurs through the Black Hawk

Formation in the area of the perrit area, r think thatrs

not a correct r donrt think thatrs a safe assumptLon

355
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to make.

Q. WelI,  isn't  i t  egually l ikely?

A- No, r see nothing in the georogic data that

suggests you have fractures that are verticarry

extensive in the area of the permit area that wourd go

from the mountain top doyrn into the Brind canyon seaan.

That shourd have a singre fracture ttrat wourd do that.

Q. Okay. Thatts our problen because f rm not

asking for a single fracture, but because they are

connected as youtve testified before, many of these are

interconnected, are ttrey not?

A, Ves.

Q- so it may Dove verticarry some point and then

lateratly?

A- That was my nisunderstanding, rrm sorry. yes,

there are. Any prace tlrere are fractures you get

verticar flow. The anorurt of ttrat flow is going to be a

functierlr of course, of ttre amount of water thatrs

supplied to the fracture in ttre area ttrat overlies the

petmit area. The burk of ttre rand surface above the

pemit area is rather steep, itrs predominately outcrop

in that area, the Black Hawk Fomation, and itrs very

difficult for water, for any significant amount of water

to percolate down through ttrat tllpe of a situation where

you have a steep area ttrat ercperiences rapid run of f ,

I

o
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No area rearly for the water to pond and to percorate

down through. Most of the recharge in the area

typicalry occurs back in the along the wasatch

plateau to the north of the pernit area where you have

the North Horn Formation that does outcrop in an area

thatrs remote from the pernit area

Q- okay- Another hopefurry tnre or farse

question- As nining has noved back Lnto the mountain,

water has been encountered in increaslng volumes, tnre?

A. yes , ttrat r s true .

Q-' Now, ttris l-s uhere r think we dLfferr or you

and ur. Montgomery would differ. your basLc assumptl,on

is that is because you are encounterl,ng perched aguifers

as you nove back Lnto the nountaLn, correct?

A. yes, thatrs correct.

Q- His assumption is that you are nLning in to the

potentiouetrl,c surface wtrich would be the- regionar

aquLfer; correct?

A. Thatts ny understanding of what his

understanding Ls. yes.

Q- But that's really where we part company, l,sn't

that right?

A- rt wourd appear if thatrs your opinion, then

yes, that is different than ny opinLon.

o- I{ourd you rike to translate that into Engrish?

357
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You don't need to answer that one

rt appears the reason rrm saying that is it appears

we have essentialry the same facts before usr but

reaching dianetricarly different concrusions; is that

right?

A. r would definitery say the same facts were

available to both of lls. you know, everarthing that

we've got here, that our extribits are basicarry in ttre

pubric recordr Eio thatrs probabry a safe assumption.

o- But your ttreory requires that you intercept

perched aquifers arr the way back through the nining

rather ttran ttre potentiometric surfacel is that correct?

A. Thatrs corregt.

Q- - rf it was the potentionetric surface yourre

intercepting, ttren you could be affecting the flow of

these two springs, correct?

A- r dontt think so. Again, because the panther

Tongrue which is ttre source of the water to both Birch

spring and Big Bear spring is hydrol0gicarly

diseonnected from the storrs Tongue and the spring

canyon Tongnre. rf werre in a situation if we didnrt

have this separation of aquifers within the star point

sandstone, then that assrrmption rnight be correct. rf we

had one continuous star point aquifer down there, and

we're nining into the water table that nas feeding that

l.
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aquifer, then yes. Anything ne encountered wourd be

diverted away from those springs.

However, the data we obtained during the drirring of

the holes from the Blind Canyon Sean down in to the Star

Point, sandstone indicated that those three agrrifers,

those three tongues were not hydrologicarly connected,

so even if we were nining in to a water table, lt would

be, which r don't think we are, but if that was

occurring, it would be a water table assocLated wLttr the

spring Canyon Tongue, not a water table assocl.ated wlth

the Panther Tongue. And so we wourd not be movLng water

out of the source of recharge to Btg Bear sprlng and

Birch Spring.

Q- But you prevl.ously testr,fted ttrat r.n ttrr.s

smarler regLon called subregr,onr rr€ have coextensLve

fractures, joints, and certal,nly yourve mentioned some

very large faurts. And tt appears to me that these are

connected. And the reason r say that also, is because

you previously testified that these shale tongues, the

Mancos share tongues are discontinuous in certain

areas- r think the word you used was they uere not

aeriarry that broad, and that they would thin, and then

become thicker and in some places becone

I{R. HAIISEN: r havenrt heard a guestion in this and

r ask he confine his crosing argument to closing

3 5 9
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argument- rf he has a question, retrs get to the

guestion.

lfR, r,AuRrsKr: welr, r think thatrs where he was

headed. Go ahead.

BY IM. APPEL:

Q- prefaced it, it hras a question it seeus

everaz tine r ask a hard guestion r get an objection.

Do you remember that grrestion per chance?

.I'[R- r,AIrRrsKr: I{hy donrt you restate it.

BY IM. APPEL:

Q- r'1r try to break it trp, that way we should be

able to deal wlttr l,ri. Hansen's objectl-ons.

Didn't you testify that these Dfancos shale tongiues

which interlineate the star point sandstone are

laterarry in some cases discontinuous?

A. yes, thatrs correct.

Q- so they don't exist in certar.n areas?

A. Thatr s correct.

Q- okay- rn those areas water wourd pass freery

if there trere joints and fractures, correct?

A- Through the star point, thatrs correct.

Q- That's correct. And in fact, when these

sandstones fracture, if itrs a thin layer of Mancos

Sha1e, that wil l  fracture too, wonrt it?

' At some point, you,re correct, that the Mancos

I
I
I
D
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thins out to the point it become hydraulicarry

insignif icant.

Q- okay- so water can pass through the star point

members, through fractures and joints?

A- rn sone rocations, y€s, but not beneath the

permit area. The data we have beneath the permit area

indicate that at least ln that area, these tongues seem

to be laterally continuous.

Q. And that data is based upon three drill holes?

A. Thatrs correct.

Q. A thousand feet apart?

A.  3 ,  ooo .

Q.  3 ,  ooo?

A- r LndLcated two of ttren were a thousand feet

apart and two of thern were 2o0o feet apart. And the

distance from one to the other is three.

Q- operating as a scl.entist, wourd you be more

comfortable naking that concluglon if you had five or

six more drirl hores ttrat showed you that?

A. Of courser f€s.

Q. Okay.

A ' one never has enough infomation.

Q- r recognize that. Do you think that the nining

of the Brind canyon seam has changed the underground

hydrology of the stratigraphlc sec.tions?

695
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" A- r dontt berieve that mine in the Blind canyon

seam has inpacted the hydrorogic conditions ln the

nembers of the Star Point Sandstone that feed the Bear

canyon spring and Birch spring. r do berieve nining has

encountered perched groundwater ln the Brack Hawk

Fomation so there has been soDe water Ln the Blaclc Hawk

that's been encountered, but r donrt thtnk that Ls water

that was or wourd have normarly flowed Lnto eLther Btg

Bear Spring or BLrch SprLng.

Q' t|el1, and you recognl,ze f dontt agrree wlttr ttrat

conclusion, but Ln fact you are Lnterceptl.ng and talclng

tt out Ln an entlrery dlfferent prace ttran wourd have

occurred before nlning, isnrt ttrat tnre?

A. WelI yourre talclng tt out tlre __

Q. Hine portal?

A- The portal. That water ttrat wourd have

dLscharged out of the -- out of ttre Black Hawk FormatLon

would stlrl have exlted somewhere on trre face of the

mountain- rtts Just that what yourre doLng now is

punping it out the portal instead of allowing it to

reach the face of the nountaLn alone.

Q- That's an awful lot of water Lsnrt it?

A. Thatrs a relative tem.

Q- of course it is, itrs relative to the size of

the springs - I{ere you here durLng some of the

I

l'

362
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historical testinony at this hearing?

A.  Yes .

Q- Recognize that those people testLfied they

never saw springs coning out of the cllff Ln these 
'

fomations?

A. yes, I remenber that.

Q. And ttrat ttre two sprlngs, Bl.rch and Btg Bear

are two large springs?

A.  ygg .

Q- r uant to be carefur wlttr trre scare wlttr you

because Ltrs verrJr lqlortant.

A- r renenber ttrat. lflell, now, would you go back

through that. Dl.dntt you say ttrat.r do remeinber ttrat

peopre testLfled ttrat ttrey saw seepage out of 'tlre face

of the nountaln?

Q. Your people testlfled to that.

A. No, I $ltnk your people dtd too. As f

reneuber, tlrere waa aone people fron the water conpanLes

who testl'fLed of Lce ttrat had formed on the face of the

mountain, and other condLtions.

Q- so you know, thatre the Lce that occurred once

co-op dunped water Lnto that sectLon of the mJ.ne.

lfR. HNTSEN: ObJection.

I{R. APPEL: Thatrs horr that testinony cane in.

TIIE wrrNEss: r don't recall that part.

3 6 3
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' lfR. LAIIRISKI: I r ll sustain that one.

IrlR. APPET: r understand that took itrs true

though.

Q. All supposed revity aside, where dtd the water

that's coming out the portal go before there was

nining?

A. Any water thatts encountered Ln the undergroturd

workl'ngs would have naturafly el.ther dl-scharged to tlre

surface, or would have remained. sone of ttrat is going

to renain in prace as a resurt of Just rong tern storage

of that water, water ttrat Ls eventuaLly goLng to

discharge.

rt's Dy opinl.on, that based on the work that r have

done Ln ttre region, ald evaluatl.on of dl.scharges of

water fron tlre Black Hawk Pomation, and evaluatLon of

other ninlng operations, itrs ny opLnl.on, that flow Ln

the Black Hawk FormatLon sandstone predomLnately

controlred by ttre preaence of ttre confl.nlng perchl.ng

Iayers that are present tJrroughout the Blaclc Hawk, ttrat

that basically forces the water to flow laterally to the

extent of that perching rayer. And you getr dE a

result, seepage that occurs at the mountain face. you

get seepage thatts going to occur out of a sandstone

lens, tyTically fron the B1ack Hawk Fomation where it

overlies soue perching layer.

l.
I
I
o
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That seepage can occur over such a broad area it

becomes very difficult to define it as a spring, and in

fact in most cases you canrt define it as a spring.

specificarry if you say a spring has to have at reast zo

to 30 gallons a minute of flow.

Q- r' l} stop you at some point because yourre not

really answering ny guestlon

A. Okay.

.Q- at this poLnt. The two nain exits for water

historicarryr os far as yourre aware from that criff

facer or those crlff faces, is the Birch spring and Btg

Bear sprlng wl.thout thls portal ln place, correct?

A- Those are the naln sprlngs in the area. Those

are not the only areas of seepage, but those are the

main springs.

Q' okay- Thank you. you gave us some testimony

concerning the effect of the Blind canyon faurt. Are

you aware of the existence of georogic napping of a

subfault or branch fault of the Blind canyon fault that

Lntersects Birch Spring?

A. f would have to look at the

Q. I would think that would be

it,s connected to a major fault you

blocking the transmission of water.

map.

fairly inportant if

are saying is

A. Yes, and f would be glad to look at the map, lf
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,youtd l ike to.

Q' okay- Presuming the existence of such a branch

fault, would not the water intercepted by the main faurt

move down?

A- r  cantt  say that.  r rd be grad to rook at  the

map and we could evaruate that. Thatrs as r

indicated earrier, arr things are possible and r berieve

thatrs a possibil i ty.

Q- But your testinony was that BLrch spring

couldn't be affected because it was goo feet away from

the Blind Canyon fault?

A- And conc*rrent with that, Dy testiuony was ttre

Blind canyon fault ltsetf, regardless of whether itrs

acting as a conduit or as a barrLer, wourd tend to

divert water away from Bl,rch spring as opposed to toward

it- rtn not aware of that splinter faurt that yourre

discussing, so I,d have to look at the map before r can

pursue that.

Q- No one brought that to your attention durlng

the course of your review?

A. I rn afraid not.

Q. Okay. fn any event,

wouldnrt have the same inpact

ir?

A. No, thatrs correct.

the Blind Canyon fault

on Big Bear Spring, would

3 6 6
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Q- And directry up gradient from the Big Bear

Spring is the Co-op Mine, correct?

A. Thatts correct.

Q. You don't have the same argnrnent concerning the

effect of a fautt with respect to Big Bear spring, do

you?

A. Thatrs correct.

Q- so anything that happens above, in that uLne

above courd conceivably affect Big Bear spring?

A. Thatts Lncorrect.

Q. I{hy Ls that?

A- r've stated ny opinion ttrat r do not berr.eve

that the workings, that the mLne workings are

hydraulically connected to the panther Canyon Tongnre of

the to the panther Tongue of the star poLnt

Sandstone. 
.

Q. And that's because of your assumption that

those interfingerings of Mancos Shale would interfere

with that?

A- That goes into that conclusion, ds well as the

water revel data which were corrected fron the holes

that were drirled into the panther Tongiuer ds also

including the water quarity data that were collected

from the Panther Tongnre from the overlying tongues.

Q. Your three drill holes?
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, A. lly three drirr hores as welr as the Tritiun

data which reflected which indicate that the water

encountered in the mine is of a significantry order age

than the water that's being discharged in to Big Bear

Spring.

Q.  Okay.

Ir[R- AppEL: r think thatrs arr r have.

I'[R. r,ALIRrsKr: Tharrk you. Any redirect, or r guess

l1[r. }litchetl?

I{R. l.tITCHEr.t: No questions.

l[R. L,AURISKf : Anlft.tring on redirect?

!IR. HANSEN: No.

l[R. r,AURrsKr: Thank you ur. I{trite. Any further

witnessesi, l{r. Hansen?

l[R- HANSEN: co-op mine has no further witnesses.

lfR. LAURISKI : ltr. Mitchell?

l[R. !-TITCIIELL: I have one.

THOl,lAs l,tttNsoN

was duly sworn, rras examined and

testif ied as follows:

BY I.[R. MITCHEI,L:

Q. Would you please state

address for the record?

A. Tom Munson, f work at

your name and working

the Division of Oil, Gas

].

3 6 8
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and Mining, 3 Triad Center.

Q. Who are you enployed by?

A. State of Utah Department of Natural Resources.

Q. Working for?

A, Working for the Division of oil, Gas and

Mining.

Q. And what are you employed as?

A- lry officiar titre is recranation specl,allst

ttrree, but rtm a hydrorogist. Thatrs a generar tem,

reclamation specLarist in that category and r am a

hydrologl,st.

Q- Have you ever heard of have you been here

for this whole hearing?

A. yes, I have.

Q- Have you ever heard of the co-op mine and Bear

Canyon mine? ,

A. yes, f  have.

Q. Are you faniliar with a Division findlng

regarding the Tank sean signLfLcant auendment?

A.  yes,  f  am.

Q- Are you faniliar with,the section of the

Division's f indings dealing wlth water?

A.  yes,  I  am.

Q. I{hy are you faniliar with it?

A. I made that finding.

3 6 9
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' Q- And in what capacity did you make that finding?

A- As a hydrorogist reviewing the Tank seam

amendment, r was responsible for naking the finding of

no significant inpact to the hydrorogic balance.

Q' TeIl the Board what your educational background

is?

A. l{y educational background, I have an

associate's of arts and science from paur smithrs

college in up state New york and environmental

technology. Graduated 19?5. r graduated fron utah

state university with a degree ln water shed science in

L979- r also have worked two years for the Forest

service as a hydrorogic technician; for Dames and Moore

Environnental consultants in Florida. r worked, fron

1980 through 1982 when r became employed at the Division

as a hydrologist in 1982, and have worked here since

1982 .

Q. Have you always worked in the capacity of a

hydrologist?

A. yes, I  have.

Q - Have, you ever reviewed mine prans, reqluests for

penmits, revisions, anendments to permits?

A. yes, I  have.

Q. How many would you gruess, round n'mbers?

A - r would have to put it in the hund.reds.
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Q- The step by which steps by which this

process takes prace, in this case, Dy understanding is

this was calred a significant amendment; is that

correct? Revision, excuse me.

A. Thatrs iorrect.

, Q- And when therers a significant revision, does

that mean therers arready a pemit in prace to do

something?

A. yes, thatrs correct.

Q- what is it thatrs being revised then?

A- rtts a revl,sion. I slgnLfl.cant revisLon is r

believe, when you Lupact -- ttratrs not Just a ninor,

therets a minor amendment of the signifLcant revision.

As far as naking that determinatLon, Ltrs based on the

amount of, like in this particular sLtuation, theyrre

nining a whole nert sean so tt nas a slgrnifLcant revisl,on

to the existing Bear canyon permLt, whLch already has

pernitted the Bllnd Canyon Seam and the Hiawatha Sean or

mine.

Q- Prior to the issuanee of the orLginar permit

for the Blind canyon sean, was there any hydrologicalI

data subnitted for the issuance of that per.nit? .

A .  yes .

Q- And is that what's called a pHc probabre

hydrological consequence information?
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' A. Correct.

Q- And before you nake a finding granting them a

pernit, does the Division have an obligation to do

anything with that document?

A- rt has an obrigation to review it to make sure

that alr the baserine data is corrected in a manner

which is appropriate to make what we consider cumulative

hydrologic inpact assessuent.

Q. Thatrs called a CHIA, rlght?

A .  Yes .

Q- Now the cHrA, thatrs something yourre reguired

by law to do before you can Lssue a permit; is ttrat

right?

A. yes, thatr s correct.

Q. And tt dlffers fron a pHC how?

A- A ctrnulative hydrologic inpact assessment or

c[IrA is a analysis of the data presented Ln a pHe.

Q- And does tt take in to account other

infomation beyond what was subnitted by the operators

sometimes?

A' rt takes in to consider all the data avaLlable

do the Division from any source.

Q - I{ould that incrude from other urines, mining in

the same regLon and area?

A- That wourd take in to consideration mines,
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federal, state agencies, any source of infomation that

rte could use.

Q- Prior to the request for the significant

revision to nine the Tank Seam, had the Division reached

issued a cHrA with regard to mining of the Blind

Canyon Seam?

A, yes, they had.

Q. And what was the result of that?

The resurt of that, there was a frnding of no

significant lnpact to the hydrotogic balance outside the

permit area.

Q. Now, have you ever been to any prevl-ous

hearings where the water users that are protesting this

revision today, have ral,sed Lssues concerning the rnlnl-ng

in the Blind Canyon Seam?

A, yes, I have.

Q. And as a result of that, have you ever

requested additlonal infomation of this operator?

A. yes, I have.

Q- And what was the additionar, what additional

things have you requested?

A- rnfomation that we requested was the three

drill hores into the star point sandstone, in addition

to increased nonitoring requirements of Big Bear and

Birch Springs.
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Q- rn other words has it been brought to your

attention previously?

A.  yes .

Q- That there was a concern on the part of the

water users, that nining in the Blind canyon seam was

having an affect on these springs; is that right?

A. yes, thatrs correct.

Q- And you asked then to do you asked the mine

to do additional things to attenpt to determine whether

or not that was a possibtlity?

A.  yes .

Q- Dtd you, prior to receivlng the request for

significant revision, did you receive this additionar

information from these three drirl hores?

A. yes r lr€ have.

Q' okay. Have you receLved any informatLon either

from the operator or from the water users, that changed

your opinion concerning the underrying permit request

for a signi-ficant revision, concernLng the cumuratLve

hydrological inpact assessnent that you reached when you

issued the peruit?

A.  No,  f  havenrt .

Q' When the request for a significant revision to

mine the Tank seam arrived, did you request information

above and beyondr or in any way shape the nature of the

1.
I
I
a
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information that was created for that revision?

A, No,  I  hadnrt ,  no f  d idnr t .

Q- so, the information that was received for the

significant revision was not an out grorrth of anything

that had gone before, it was sinply in terms of what you

had relgrrested of the nine previously. This is sinply

the Lnformation that was provided to you i is that right?

A. yes, this is correct.

.Q- Prior to the tine, prior to the hearing as you

say youtve been at this hearing, where yourve been for

both days of the hearing, were you fanLrLar with the

petitloner's expert's theory of the hydrorogy as tt

rerates to the mine and to the two sprl,ngs?

A. yes, I  am.

Q. Have you heard anything toddy and the previous

day that changes your understanding of ttre praLntiffre

or the petitlonerts ercpertrs theory of whatrs golng on?

A. No, I  havenrt.

Q- At ttre tl.ne you made the fLndLng to, and made

the cHrA finding that the requLrenents were met and

there wourd be no interference, that they met the

requirements of the rules regarding the collect.ion of

base ground and water surface data sorry, r just did

a brain duqp. Let De start over.

At the tine you made this finding no idea where r

3'15
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was going with that question. Just a minute.

read back the last question?

(whereupon the reqluested portion nas read. ) .

BY MR. MTTCHELL:

Could you

Q- Do you understand the water users to have a

different theory of the hydrolog'y of the area concerning

the springs in the mine from that of the mine, the

A.  yes,  I  do.

Q- Do you view, in reaching your findings that

they have net ttre regrrirements for the collection of

data and the permit shoul.d be issued, does that

necessariry nean that you have adopted one theory over

the other as being.more sound?

A. I would say thatrs conect.

Q. what is the basis for you having adopted the

minets data and conclusions over that of the conclusions

of the water users?

A. Because the nine collected site specific data,

specif ic to that area where ttre water users t infornation

is more general ln scope

Q- Have you heard or revLewed any evidence

specific to the area concerning the mine and the two

springs that in any way causes you to qrrestion, or doubt

the concrusions yourve reached in your findings?

A.  No,  I  d idnt t .

3 7 6
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Q. I have no further questions.

lm,. LAURISKI : Mr. Hansen?

EXAI'IINATION

BY II[R. TI.ANSEN :

Q. I show you what Co-op mine has marked as

Exhibit A. Have you ever seen this document before?

A. yes, I have

Q. Can you tell us what it is?

.4. ]a" 
the Tank Seam road revisLon.

Q. Did you have any input lnto the preparation of

this document?

A. Not into the preparation of ttre document, but I

reviewed the document.

Q. The first nunbered line of ttrls docunent, under

the heading?

A. I'm sorr'!r, maybe ltm thinking this Ls -- ttris

is the DivisLonts significant peral,t revision approval.

Q. Okay. .

A. So if this Ls our docunent yes, T did. Thie is

what we rtm just not fanirLar wlttr the form, but y€s,

r  d id .

Q. okay.

A. f would have made those findings.

Q. Numbered paragraph one says, the application is

complete and accurate and the applicant has complied

377
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s{ith arl the requirenents of the state program, and then

it has handwritten in ryesr.. To the best of your

knowledge, is that true?

A. yes, thatrs t rue.

Q- section four states, rThe Division has made an

assessment of the probable cumulative iurpacts of arl

anticipated coar mine and, recramation operations on the-

hydrologic balance in the cumurative inpact area, and

has determined that the proposed operation has been

designed to prevent materiar damage to the hydrologic

barance outside ttre permit area*, forrowed by a

handwritten notation, oy"",n. To the best of your

knowledge is that a correct statenent?

A.  ygs  o

Q. f offer Exhibit A into evidence.

l[R. LAIIRISKI: Irlr. Snith?

UR. SHfTH: No objection.

l[R. Appgf,: No obJection.

llIR. HAIISEII: No furttrer questlons.

I{R- r,AIrRrsKr: Thank you, that will be entered.

Thank you. Ur. SnLttr?

HKAI.TINATTON

BY ![R. SMITH:

Q . llr. Munson, I want

make some staternent and ask

ask you some qrrestions,

you agree or disagree

to

if

378
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rrith ny statements.

The recharge area for both the water found in the

mine and the water for Big Bear and Birch spring is the

Gentry Mountain area?

A. Agree.

Q. tfater moves downward and southward through the

North Horn Forration, price River Formation, castlegate

Formation, into the B1ack Hawk F'ormation which is where

the .mine is and ttre star PoLnt sandstone Formation where

the springs are' agree or disagree with that?

A. Agree.

Q. Faults and fractures are principal conveyances

of the movenent of water downward?

A. Agree.

Q- The water that comes out of ttre Big Bear and

Birch spring has noved ttrrough ttre Black Hawk Fomation?

A. Disagree.

Q- okay- Terl ne why you disagree with that?

A. Basically all ttre testinony ttrat llr. Wtrite gave

previousry, r agree with. r af[ree with the fact that

Btg Bear and BLrch sprl,ngs are hydrologically

disconnected from the uine, and any sort of water thatrs

contained in ttre Black Hawk Foraation is tl4licalry

perched, and as such is old water, connate water, found

in discontinuous sandstone channels ttrat tend to have
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been formed in the swamps of the Brack Hawk when the

Brack Hawk sras being forured. Thatrs very typical

throughout the whole nining region, find it in almost

every mine.

l.
Q. f tm confused

saying the water that

Birch Spring as never

Formation?

a litt le bit, I quess. So yourre

comes out of the Big Bear and

moved through the Black Hawk

one way or

not the water

A.  No,  I

l[R. ITA}ISEN: Are we talking about generarry through

the entire area or wittrin the permLt area?

lm'- r,AURrsKr: r donrt think he defined

t.tre other. He asked a questLon whether or

moved through ttre Black Hawk Formation.

l[R. HA}ISEN: r think ttre question is meaningress

unless itts narrowed. ,

l[R. r,AttRrsKr: rrll ret the question be answered.

THB IfrrllESS: That wourd be an accurate statement,

if you considered the fact that thatrs a very general

question, and water could have moved through the Brack

Hawk Fomation to get to Big Bear and Birch springs.

BY I{R. SHITTI:

Q- r'n confused as to rrhy yourre hesitant.

obviousry the water started, out above arl these

forruations, snow and rain, onto the Gentry Mountain

3 8 0
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A- rn rerationship to the irupacts from the mine on

that ,  yes.

Q. How is Co-op going to

quality of these sources after

A. How? Specifically?

Q.  yes .

A- we haven't made a determination they are going

to inpact then.

Q- t{hen witl you make ttrat determinatLon?

A. Iile arready did. we made a deteruination that

they rrere not going to inpact tlre water sources,

therefore protection is, to say, slrnonlmous with

protection ln ny view.

Q- okay- How long have you been working on ttre

Co-op nine?

A- one continuous, adding up alr ttre blocks of

tine that I have or have not?

Q. No, how many years have you been?

A- At the Dlvlslon and farnlrLar wLth the Bear

protect the guantity and

the nine closes?

f believe

Canyon mine?

Q. Ttratrs a good question.

A' r started with the Divrsion in 1982.

I've been familiar with it for LZ years.

Q- Have you had any problems with compliance with

them in the past?

4 1 1
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A. fn relationship to what?

Q. Anything.

A. M€, personally?

Q. The Divis ion.

It{R- MTT.HELL: rf you know the ansqrer.

THE WITNESS: Yes.

BY II{R. APPEL:

Q- Any significant probrems with conpliance in

comparison to other coal mines in the area?

A. I couldnrt answer that question.

Q- How many viorations have they had roughry?

l{R- HANSEN: obJection, (trounds of rerevance.

MR- r,AItRrsKr: Tend to agree llr. Apper, rrm not sure

the point of past history or what the history has to do

with respect to whether or not this revision is

appropriate.

lm,- APPEL: werr, if yourd rike De to arg"ue it, r

can briefly- rt goes along with llr. s:mittrrs suggestLon,

you rook at a larger barrgane here, and.ttreir past track

reeord wittr respeet to conpliance wl,th Divi.sion

reguireuents certainly is inportant. wtren you have ttre

rives and liverihoods of peopre at stake, itrs not gonna

take too many mistakes to affect these peopre. so if

therets a clean nine, it herps them. rf itrs one thatrs

less than that or ttrerers probrems, r think itrs

4L2
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important for that to weigh into the Boardrs purview.

MR. r,AURrsKr: werre talking about violations on the

surface versus underground to begin with. rf yourre

wanting to limit that question to any issues relative to

the water, hydrorogic barance, r think it wourd be

appropriate. But if we're talking about whether or not

they were in vioration for not having a top soil pile

identified or something like that, I don't consider that

to be relevant to this issue.

It[R. HAIISEN: r arso object, this is far exceeding

the scope of direct.

l[R- APPEL: r think itrs arready in evidence, rrlr

witJrdraw ttrat particular questLon.

ItR. IAT RISKI: Thank you.

HR. APPEI: Take ne a noment. courd r direct yorrr

attention quickry to page 4, table 4.1 in Exhibtt c, l.Ir.

Munson- Itts entitled the sunnary of potential fmpacts

and Mitigations.

A. I{trat r s the page?

Q- 4-2- Appendix 7 J. Tell me if you canrt find

i t .

A. f found it.

Q- what does it take to become a nitigation

tneasure for the purposes of this table?

A- This is what Earth Fax put together as a

4 1 3
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' table' This wasn't based on any criteria the Division

has per s€, other than they presented nitigation

measures of their choosing,

Q- Let me direct you to, on that page, groundwater

availability, three statements.

A. Thatrs correct.

8. The rnitigation neasures monitoring. rs

monitoring really a form of nitigation?

A. No, not necessarily. No. .)

Q- !{hat it, would do .is provide a signar that

nitigation is necessary, correct?

A. Thatr s correct.

Q- so rearly they havenrt answered the question

there as to whether or not what nitigatl,on measures

would be undertaken as far as avairabirity of

groundwateri is that correct?

A. rhal, s correct.

Q- okay. r don't have any further questions.

lfR- r,AURrsKr: Thank you, ur. Hitcherr?

l[R' ]ITTCHELL: No further questions of this witness.

I[R. I,ATJRISKI: ur. Hansen?

MR. HN{SEN: No further questions.

I{R. SUfTH: No.

I{R- r,AuRrsKr: Thank you, l,{r. Munson. Anything from

the Board? Thank you, l.tr. Munson.

4L4
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A .

THB WITNESS: Thank you.

It{R- MTTCHELL: r 'd rike to call Daron Haddock.

BY II[R.

Q .

DARON HADDOCK

was duly sworn, tras examined and

testif ied as follows:

MITCHEI,L:

ur- Haddock, would you say your furr name and

for the court reporter.

Daron Richard Haddock. D-a-r-o-nr

R-i-c-h-a-r-d, H-i-d-d-o-c-k-

Q' And what is your positLon'with the Division of

OiI, Gas and ltining?

A. Itm a pemLt auperivl,sor.

Q- Are you essentlalry Tom Munsonrs supervl,sor?

A. For that project, yes.

Q- with regard to the Exhtbit A, Lntroduced by

Co-op, is that your signature at the botton?

A. yes, that Ls.

Q ' And it ttas you who made the determLnations in

through L2, as werl as any speciar conditionsi is that

correct?

t[R. LAURf SKI : Could you

BY }IR. MITCHETL:

Q. It was you whs made

regard to the 1isted itens 1

speak up"

the determinations with

through L2 i is that

4 1 5
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correct?

A .  Ygs .

Q- As werr asi the speciar conditions L, z and 3?

A .  Yes .

Q. l{ith regard to the materials submitted to the

Division for the Tank seam revision, was that material

designed to address only those portions of the plan ttrat

would be effected by the revision?

.4. Irm not sure f understand.

Q- rs it a completely new apprication for a

petmitr or is it an application to revise a permit?

A. It is an application to revise.

Q- Do you judge it on ttre basis itrs sufficient

for a conpletery new permitr or base tt on the position

it is sufficient

A. sufficient to support the revision. lile would

not go back and neceasariry review the entire plan. rt

would be basicarry we wourd build on the exLsting

plan, and deteruirne whether or not to approve the plan

based on them supplying the necessary infomation to

satisfy the findings that we have to make.

Q- And with regard to the findings for revisiorlr

are there requirenents for baseline data for the entire

petmit to be resubuitted, reconstitutedr oE is the

originar baseline data tiat's supporting the permit

4L6
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sufficient to be simpry augmented with regard to any

revision?

A. Generally in this case ne would only look for

augrmenting the originar inf ormation. we would not

require them to go back and collect aII the baserine

data that nas in the original pennit. rt wourd be

informat,ion rerevant to the nen permitting action, and

that wourd be augmented to what was arready in

existence.

Q. As of today, does Co-op nining have an approved

revision to alrow them to begin nining the Tank seam?

A.  Yes.

Q. Has the DivisLon, to your knowledge, been

served with anything whl,ch would stop them from having

granted that authortty?

A. Not that Irm alrare of .

l[R. HITCHELL: No further questions.

lfR. LAURISKf : llr. Hansen?

BY I[R. HA}ISEN:

Q. Are you faniliar with the per:mit?

A .  ygs .

Q. Does the permit ltself have baseline data for

Big Bear and Birch Springs?

A .  ygs .

It[R. MTTGHELL: onry if yourve rooked at it and can

4L7
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hnswer that guestion with actual

today.

knowledge sitting here

THE I{ITNESS: yes.

l[R. HANSEN: No further questions.

l{R. LAURISKI: Mr. Snith?

BY UR. SMTTH:

Q' llr- Haddock, rook at Exhibit c, prease. rs

this a conpretely new hydrotogic consequence that you

prepared sinpry for this revision, or is this a revision

of the prior pHC ttrat was prepared?

A- r would probably need more time to evaluate

thatr you know. Just a second.

l[R- l{rTcIIEr,L: Have you actuarly read that document

before, Daron?

TIIE l{rrllEss: parts of it, and rrm not conpletery

faniliar with it, no.

l[R. APPEL: Hr. l{itchell if he wants to interpose

an objection, r think that's proper, but this continual

coaching of the witness l-s htghly Lrnprop€r.

llR. LAITRISKI: I agrree.

llR- MrrcHEr,L: okay. r object, he hasn't established

he's ever rooked at the docunent, or is fauiriar with

i t .

!{R- APPEL: Are you objecting on the grounds of

foundation then?

4 1 8
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tm,. MITCHELL: Foundation .

lm.. AppEL: Okay.

MR- r,AURrsKr: well, whose question are you

objecting to? The guestion with respect to baseline

data was opened by llr. Hansen.

uR- MTTCHELL: Now the question is, whatrs in this

particular document, and rrn saylng objectLon, therers

no estabrished it hasnrt been establlshed hers ever

Iooked at it.

ItlR. r,AIIRrsKr: He Just saLd that he rras fanLriar

with the pernit appllcatLon.

IttR. APPEL: And he sigmed his name which appears at

the top of it.

}[R. r,AIIRrsKr: And r illtnk the question Ls

appropriate. wetve only had one basic guestLon, two

questions wlth respect to the pernit appllcation that he

signed' Exhibit A, and that hets fanl,ILar wtth baseline

data- so thatts where werre gonna hold the lLne. on

cross-examination.

uR- urrcHELL: Letrs deter:mine if therers a question

pending stLll.

Ir[R' r,AuRrsKr: Ir{r. snith, srould you reask your

question.

BY I.[R. S]IITH:

Q- My guestion is, is this the same probabre

4 t-9
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hydrorogic consequence that was used to get the permit

originarry, that has just been nodified for the

substantial revision, or is this an entirely different

document than the pHC?

A. I dontt know. That I  donrt knohl.

Q- Does it contain information that's for

example, does it contain information is this sorely

directed towards the -- ls everythlng in here solery

directed towards and only rerevant to the revision

that's sought by Co-op?

lfR. UITCHnT.L: Answer yes or no.

TIIE I|ITNESS: Okay.

l[R. MITCHETL: Or I donrt knorr.

l{R. I"AIIRISKI: llr. }litchell.

UR. UfTCIIE:LL: Sorryo .

l[R. r,AURrsKr: you know, your wLtnesses need to be

prepared ahead of tine ln terms of how they ansner, and

ret hin answer the question so we can move on because

arr ites going to do is create Dore objections and hre

need to move on.

THE l{rrllESs: r don't believe the guestion is one

that r can answer the nay itrs stated. okay? r guess r

cannot anshrer the question the tray itrs stated. perhaps

restating it would help.

BY I[R. SMITfi:

420
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Q. Let me try. Is all this data in Exhibit C, is

this aII directed solely towards the revision or does it

contain data for the previous permit?

A. Okay; I think I understand. This contains,

this infor-mation was submitted r berieve for the

signi f icant revis ion.

Q- so, arr of the things that are in here would be

relevant to the issuance of the approvar of the

significant revLsion?

l[R. IIN{SEN: objection, carrs for specuration.

![R. IAIIRISKI: ObjectLon overruled. You can answer

the guestion, Dlr. Haddock.

THE wrrNESS: r would aay ttris is relevant to the

approval of ttre Tank Seam revLsLon, yes.

Q. Okay. And so the information ln here that

discusseq dewaterLng in the Blind canyon seam, that was

rerevant towards the deteraLnation to grant the

significant revLsion of the Tank canyon seam?

A. I would not say that.

Q. lfell, what is it relevant to?

A. Itm not sure. I{hat was your guestion agaLn?

Q. I ' I l  withdraw that question.

I{hat is the purpose of the document thatrs El<tribit

C, Probable Hydrologic Conseguences?

A. That is a document that was submitted by the

42L
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applicant which discusses what the essentially what

the probable hydrologic consequences of their

application is going to be, what consequences their

operations wourd have on the hydrorogic balances of the

arga.

Q- And to do that, wourd you need to have baserin€

data in this docunent to detemine wourd that be

considered a necessary part of the pHC?

A- r think baserine data is a necessary part of

any application.

Q- can you direct me to the baserine data in this

Extribit c?

A .  No .

Q- Regarding onry the frows fron Birch sprLng and

Bear Canyon Spring?

A- r don't berieve rrm qualif ied to do that.

Q' WeII, before, You testified that there could be

a linitation on the baserine data in this documenti

didn't you testify to ttrat ef fect?

A. f don't recall saylng that.

Q- so, youtre not quarified to say what should be

in this document?

A- r berieve r know what should be in this. I{hat

I  'm saying is,  f  don r  t

to review this, and so, you know, rrm not compretery

422

686

o

o



l .

o

l
t
t
i
I
g

1

2

3

4

5

6

7

I

9

10

11

L2

13

14

15

16

L7

18

19

20

2L

22

23

24

25

aware of where everything is rocated in this. And r

believe that rf,as your question.

Q. And you cantt direct me to where the baseline

data is regarding the frows of Birch and Big Bear

Springs in this document?

A.  No .

Q. rs tt your understanding that those that

information needs to be in this document?

.l[R. r.AURrsKr: ]rr. srnith, T think he arready said

yes, it was hls understandLng.

lfR- sl,IrrH: r donrt have any other questions.

BY IfR. APPEL:

Q- rs tt safe to say, Hr. Haddock, that you reried

upon ltlr. llunsonts reconmendatLon before you slgned this

partlcular document?

A. yes,  i t  is .

Q. So you didnrt read it in depth?

A. Thatrs correct.

Q. Okay. Thank you. Thatrs all I have.

l[R. r,AURrsKr: Ttrank you. Anything further?

l[R. UITCIIELL: Nothing.

fm. LAt RISKf : Hr, Hansen?

l[R. HN{SEIS: No.

ItiR. I"AURISKf : Thank you, Mr. Haddock.

}[R- r,AIIRrsKr : Mr. Hitchelr, anything further?

68?'
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, Ii[R. MITCHELL: No.

I{R. HANSEI.I: r[r. chairman, petitioners have tried

set up a straw man for purposes of knocking it down.

wourd rike to carl charres Reynolds as rebuttar.

l{R- sMrTH: we object to that chaiman, we have

carled our witnesses, calred no rebuttal witnesses. The

only proper witnesses they could carr wourd be

surrebuttal to our rebuttar. rf they wanted to call Mr.

Relrnolds Irm sorrlr, llr. Chairman.

UR. LAITRISKf : Tharrk you. 
'

It[R. SttITH: I think theyrve had two bites of the

apple, and a third bite, especiarly at this rate hour.

rtts not calred for and highry inproper and we

strenuously object to that.

l[R. IIN{SEN: petitioners have made a rot of noLse

about where Ln the apprlcation Ls this baserLne data,

and thatts the onry issue r want to get into. rt was

something that they got into and exceeded the scope of

direct examination, and r thtnk ites fair to have, and

point out to the Board where that information is. Like

r say, it will only take two ml_nutes.

uR- APPET: But the response may take quite a bit

longer if he has ur. Reynords justifying the baselLne

data in these documents.

uR. HAlIsElf: r have no strong feeling on it either

to

I
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htay. Mr. Haddock testif ied the inf ormation was in the

application, and he just wasnrt able to testify where it

wourd be, if it was in Exhibit c. The evidence is in

and i t rs in the appl icat ion.

l[R. r,AuRrsKr: you have had two opportunities to put

Mr- Reynords on the stand. 
.yor have an opportunity in

your closing arEluments as weII as in your post hearing

meDorandum, to clarify or poLnt out any issues that are

necessary arong that l lner so rrl l  not arrow llr.

Reynolds to coue back. 
.

l[R. HNISEI.I: I understand.

lfR. LAIIRf SKf : As rebuttal.

okay. Again, with that, hopefurry we can move to

closing ar,gruments. Given the fact nerre gol,ng to allow

you to flre post hearing memoranda, r ercpect these

arguments to be brief and to the poLnt and wLthout

interruptLon. Thank you.

llr. Hansen?

I{R. ITA}ISEN: rn right of the fact we will be ftltng

rrritten arguments, Dy closing arg,ument here wiII be very

short'- lfe need to focus on the narrorr issue and we have

heard the petltioners, r think, bleed all over the

record and go very far afietd of what the issue really

is-  Regulat ion R645-3OO-133.4O0, requires the Divis ion

to determine that the proposed operation has been

425
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designed to prevent materiar damage to the hydrorogical

balance outside the permit area. And the Division has

nade that determination. And the only rear issue is

whether that determination is supported by the facts,

and in particurar, the issue is whether allowing co-op

to mine the Tank seam, wirr cause materiar damage to

Birch and Big Bear springs. Thatrs the issue.

The issue is not what happened three years ago in

Big Bearr oli in the other ninLng operation. There will

be no material damage as the Division has arready found,

because first, there is no water at the Tank seam, there

is no water above the Tank seam, there is no water berow

i t .

second- There is no significant rr.sk of

contaminatLon- whatever contaninatLon night conceLvabry

arise, and petitioners have identified no source of

contamination, wourd rikely be no dl,fferent from what

any other risk night arready exist in the present ninlng

activities, and that's already been resolved in favor of

co-op Mine - That tlpe of contamination does not pose a

significant risk. fiie only possLbre sources of

contamination are from tlpicar nining activities that

arise in any nining activity. rf that was a concern,

every mine in the state wourd have to be shut d,own.

Third' The uncontroverted evidence establishes that

l'

o
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Big Bear spring is hydrorogicarly isorated from the

pernit area, and it arso establishes that the Birch

spring is hydrorogicarry isorated from the permit area.

There is a great deal of testinony to the contrary

prinarily from llr. llontgomery. r'm not going to go into

any detairs there, but rrll demonstrate through ny

written argument that hls testlnony is inconsistent, and

does not support the conclusions that he would like the

Board to cone to. And rrlr leave it at that.

llR. LAURfSKI: Thank you.

l[R. tllrrcllnr.L: rrrl reserve it for writing.

IriR- r,AIIRrsKr: Thank you, l.rr. l,titchelr.

llR- sl'trrH: Iferr, r never reserve anlthing to

rrriting when r can say l-t. so, r flrst want to tell the

Board that ilve appreciated your patlence. r bet tf you

thought you were gonna srgn on for hearings like these,

you would have . thought twl.ce before you sLgned on to the

Board- And itts been a long day and-a-harf for the

Board, and youtve been extremery courteous to us, and ue

understand that we're, you know, comingr here with a

difficutt issue. And Lt's difflcult for us and ne thtnk

it's difficurt to everyone because itrs such a criticar

issue. safe drinking water and having drinking water is

second onry to air, and having air to breathe is

inportant to the people.

4 2 7
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And r think you had a chance the first day to see

our clients who were here representing, and trying to do

a good job representing. you see these are nodest

companies that serve modest forks in an area of the

state that is, you know, where you work for a riving.

And we understand that co-op r,tine f orks do the same.

And we understand we have a difficurt issue.

we also understand the very great i-nportance of this

Board- First, we have therers a wisdom of how our

state is set up by the reguratory system for mines.

There's kind of a double fail safe; the first front rLne

is the protecting of the publlc and the publicrs water

and the drinking water, is the Division itself. And

that we thtnk ttrey do a good Job, and unfortunately we

think in ttris instance, naybe not as good a job as they

needed to do.

And r thtnk there was a recognition that there

wourdn't arways be, just rike anything erse, the

Division isn't perfect Just ll,ke anything else. There

may be instances where souethlng else needed to happen

or some a second rook, and thatrs where thls Board

is- This Board is the erqlert citizen Board, however you

want to put it, that is here to review, carefully

reviewr w€ hope, the things the Division does because

the public is depending on this Board to do that review, o
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